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Supp. Table S1. Summary of previously misreported mutations and corrections 
 

cDNA Protein Error Type Error Correction Initial Report Correction 

c.205T>G F69V cDNA position c.206T>G c.205T>G Tomatsu 2004c, Tomatsu 2005 Typo 

c.498C>G H166Q cDNA position c.478C>G c.498C>G Tomatsu 2004c Tomatsu 2005 

c.491A>C N164T cDNA position c.500A>C c.491A>C Tomatsu 2004c Tomatsu 2005 

c.689G>A W230X cDNA position c.690G>A c.689G>A Tomatsu 2005 

Tomatsu 2005 
incorrectly cites 
Montaño 2003; 
Montaño 2003 
correctly lists 

c.689G>A 

c.969C>T L323L Mutation effect Deleterious Synonymous Tomatsu 1997 Tomatsu 2005 

c.1023C>G S341R cDNA position c.1022C>G c.1023C>G Tomatsu 2004c Tomatsu 2005 

c.1028T>G M343R 
cDNA position 

and protein 
c.1027A>T 
(p.M343L) 

c.1028T>G 
(p.M343R) 

Ogawa 1995 Tomatsu 2005 

c.1157G>A R386H cDNA position c.1158G>A c.1157G>A Tomatsu 2004c Tomatsu 2005 

c.1417C>T Q473X cDNA position c.1472C>T c.1417C>T Terzioglu 2002 Tomatsu 2005 

c.1483A>T N495Y cDNA position c.1472A>T c.1483A>T Pajares 2012 
Author 

correspondence 

c.1568A>G X523W Protein notation Y523W X523W Lee 2012 Typo 
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Supp. Table S2. Reported GALNS genotypes of patients with Morquio A 
 
DNA and protein sequence numbering is based on the GALNS cDNA sequence (GenBank entry NM_000512.4), and the 
DNA sequence position “1” corresponds to the A of the initial ATG in the reference sequence. 
 

1
st

 allele 2
nd

 allele Assessed 
growth 

phenotype 

Reported 
country/ethnicity 

Sex First author Year 
Base change 

Predicted effect on 
protein 

Base change 
Predicted effect on 

protein 

c.1A>G p.M1V c.1A>G p.M1V Severe Italian 
M 

Tomatsu 2004b 

c.1A>G p.M1V c.1A>G p.M1V Severe Italian 
M 

Tomatsu 2004b 

c.1A>G p.M1V c.1A>G p.M1V Severe Italian 
F 

Tomatsu 2004b 

c.1A>G p.M1V c.1A>G p.M1V Severe Italian 
M 

Tomatsu 2004b 

c.1A>G p.M1V c.1450C>T p.P484S 
 

Japanese 
M 

Montaño 2007 

not given p.M1I n/a, reported as allele n/a, reported as allele 
 

Chinese  Ye 2013 

c.3G>A p.M1I c.257T>C p.L86P Severe Finnish 
M 

Dung 2013 

c.29G>A p.W10Ter c.29G>A p.W10Ter 
  M 

Bunge 1997 

c.29G>A p.W10Ter c.29G>A p.W10Ter Severe Italian 
M 

Tomatsu 2004b 

c.29G>A p.W10Ter c.448C>T p.H150Y Intermediate Italian 
F 

Tomatsu 2004b 

c.29G>A p.W10Ter c.850_852delTTC p.F284del Severe Italian 
F 

Tomatsu 2004b 

c.43C>A p.L15M n/a, reported as allele n/a, reported as allele Attenuated Scottish  Tomatsu 2005 

c.43C>A p.L15M unknown unknown Attenuated 
  

Tomatsu 2005 

c.47T>A p.V16E c.47T>A p.V16E 
 

Brazilian 
 

Morrone 2014 

c.67G>C p.G23R c.1175C>T p.A392V Mild Italian 
F 

Tomatsu 2004b 

c.67G>C p.G23R c.1175C>T p.A392V Attenuated 
  

Tomatsu 2005 

not given p.N32D n/a, reported as allele n/a, reported as allele 
 

Chinese  Ye 2013 

c.106_111del p.L36_L37del c.953T>G p.M318R 
 

Taiwanese 
 

Yang 2001 
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1
st

 allele 2
nd

 allele Assessed 
growth 

phenotype 

Reported 
country/ethnicity 

Sex First author Year 
Base change 

Predicted effect on 
protein 

Base change 
Predicted effect on 

protein 

c.106_111del p.L36_L37del c.1097T>C p.L366P 
 

Chinese 
M 

Wang 2010 

c.106_111del p.L36_L37del c.1097T>C p.L366P 
 

Chinese 
 

Guo 2012 

c.107T>G p.L36R c.107T>G p.L36R 
 

Asian-multiethnic 
F 

Morrone 2014 

c.107T>G p.L36R c.107T>G p.L36R 
 

Asian-multiethnic 
 

Morrone 2014 

c.107T>G p.L36R c.107T>G p.L36R 
 

Asian-multiethnic 
F 

Morrone 2014 

c.107T>C p.L36P c.567-131ins42 c.567-131ins42 Attenuated 
  

Tomatsu 2005 

c.107T>C p.L36P n/a, reported as allele n/a, reported as allele Severe Mexican  Tomatsu 2005 

c.118G>A p.D40N c.118G>A p.D40N 
 

Asian-multiethnic 
F 

Morrone 2014 

c.120+1G>A c.120+1G>A c.120+1G>A c.120+1G>A 
 

Tunisian 
F 

Laradi 2006 

c.120+1G>A c.120+1G>A c.120+1G>A c.120+1G>A 
 

Tunisian 
M 

Laradi 2006 

c.120+1G>A c.120+1G>A c.120+1G>A c.120+1G>A 
 

Tunisian 
F 

Laradi 2006 

c.120+1G>A c.120+1G>A c.120+1G>A c.120+1G>A 
 

Tunisian 
M 

Laradi 2006 

c.120+1G>A c.120+1G>A c.120+1G>A c.120+1G>A 
 

Tunisian 
F 

Laradi 2006 

c.120+1G>A c.120+1G>A c.120+1G>A c.120+1G>A 
  F 

Carraresi 2008 

c.120+1G>A c.120+1G>A c.120+1G>A c.120+1G>A 
 

Tunisian 
M 

Khedhiri 2011 

c.120+1G>A c.120+1G>A c.120+1G>A c.120+1G>A 
 

Tunisian 
F 

Khedhiri 2011 

c.120+1G>A c.120+1G>A c.120+1G>A c.120+1G>A 
 

Tunisian 
M 

Khedhiri 2011 

c.120+1G>A c.120+1G>A c.120+1G>A c.120+1G>A 
 

Tunisian 
F 

Khedhiri 2011 

c.120+1G>A c.120+1G>A c.120+1G>A c.120+1G>A 
 

Tunisian F Khedhiri 2011 

c.120+1G>C c.120+1G>C c.120+1G>C c.120+1G>C 
 

Middle Eastern 
 

Morrone 2014 

c.120_121ins158 p.D40fsTer20 n/a, reported as allele n/a, reported as allele Severe Mexican  Tomatsu 2005 
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1
st

 allele 2
nd

 allele Assessed 
growth 

phenotype 

Reported 
country/ethnicity 

Sex First author Year 
Base change 

Predicted effect on 
protein 

Base change 
Predicted effect on 

protein 

c.120_121ins158 p.D40fsTer20 n/a, reported as allele n/a, reported as allele Severe Japanese  Tomatsu 2005 

c.120+1G>A c.120+1G>A n/a, reported as allele n/a, reported as allele 
 

Tunisian  Khedhiri 2012 

c.121-1G>A c.121-1G>A c.121-1G>A c.121-1G>A Severe Middle Eastern 
F 

Morrone 2014 

c.121-1G>A c.121-1G>A c.121-1G>A c.121-1G>A Severe Middle Eastern 
M 

Morrone 2014 

c.121-2A>G c.121-2A>G c.121-2A>G c.121-2A>G Severe Japanese 
F 

Ogawa 1995 

c.121-2A>G c.121-2A>G c.121-2A>G c.121-2A>G Severe Japanese 
M 

Ogawa 1995 

c.121A>T p.M41L c.121A>T p.M41L Mild Acadian M Tomatsu 2004c 

c.121A>T p.M41L c.121A>T p.M41L Severe Acadian M Tomatsu 2004c 

c.121A>T p.M41L c.121A>T p.M41L Attenuated 
  

Tomatsu 2005 

c.121A>T p.M41L c.121A>T p.M41L Attenuated 
American 

Caucasian, French 
M Dung 2013 

c.121-1G>A p.M41RfsTer46 c.337A>T p.I113F Severe 
American 
Caucasian M 

Dung 2013 

c.121-?_244+?del p.M41_P81>RfsTer47 n/a, reported as allele n/a, reported as allele Severe Japanese  Tomatsu 2005 

c.121-?_244+?del p.M41_P81>RfsTer47 n/a, reported as allele n/a, reported as allele Severe Japanese  Tomatsu 2005 

c.121-1G>C p.M41RfsTer46 n/a, reported as allele n/a, reported as allele Severe Ukrainian  Tomatsu 2005 

c.122T>A p.M41K c.122T>A p.M41K Severe 
American 
Caucasian F 

Dung 2013 

c.125G>A p.G42E c.374C>T p.P125L Severe Italian 
M 

Dung 2013 

c.125G>A p.G42E n/a, reported as allele n/a, reported as allele Severe Italian  Tomatsu 2005 

c.139G>A p.G47R c.139G>A p.G47R Severe Polish 
F 

Bunge 1997 

c.139G>A p.G47R c.139G>A p.G47R Severe Honduran 
M 

Tomatsu 2004c 

c.139G>A p.G47R c.139G>A p.G47R Severe Polish 
M 

Dung 2013 

c.139G>A p.G47R c.1142delC p.P381LfsTer9 
Rapidly 

progressing 
Spanish 

F 
Pajares 2012 

c.143T>G p.V48G c.600delG p.E202KfsTer115 
 

British 
M 

Morrone 2014 
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1
st

 allele 2
nd

 allele Assessed 
growth 

phenotype 

Reported 
country/ethnicity 

Sex First author Year 
Base change 

Predicted effect on 
protein 

Base change 
Predicted effect on 

protein 

c.151G>A p.E51K c.151G>A p.E51K 
 

Brazilian 
 

Morrone 2014 

c.158C>T p.S53F n/a, reported as allele n/a, reported as allele Undefined Japanese  Tomatsu 2005 

c.178G>A p.D60N c.689G>A p.W230Ter Mild Finnish 
M 

Montaño 2003 

c.178G>A p.D60N c.689G>A p.W230Ter Mild Finnish 
M 

Montaño 2003 

c.178G>A p.D60N c.689G>A p.W230Ter Attenuated 
  

Tomatsu 2005 

c.178G>A p.D60N c.871G>A p.A291T Mild Finnish 
M 

Bunge 1997 

c.178G>A p.D60N c.871G>A p.A291T Intermediate Finnish 
M 

Montaño 2003 

c.178G>A p.D60N c.871G>A p.A291T Intermediate Finnish 
M 

Montaño 2003 

c.178G>A p.D60N c.871G>A p.A291T Attenuated 
  

Tomatsu 2005 

c.178G>A p.D60N c.1319delT p.L440RfsTer54 Attenuated 
  

Tomatsu 2005 

c.178G>A p.D60N c.1319delT p.L440RfsTer54 Intermediate Finnish 
F 

Montaño 2003 

not given p.D60E n/a, reported as allele n/a, reported as allele 
 

Chinese  Ye 2013 

c.181C>T p.R61W c.498delC p.H166fsTer32 Attenuated 
  

Tomatsu 2005 

c.181C>T p.R61W c.498delC p.H166fsTer32 Attenuated 
American 
Caucasian M 

Dung 2013 

c.181C>T p.R61W c.498delC p.H166fsTer32 Attenuated 
American 
Caucasian F 

Dung 2013 

c.181C>T p.R61W n/a, reported as allele n/a, reported as allele Attenuated American  Tomatsu 2005 

c.196G>A p.G66R c.196G>A p.G66R 
 

Tunisian 
F 

Laradi 2006 

c.196G>A p.G66R c.196G>A p.G66R 
 

Tunisian 
F 

Khedhiri 2011 

not given p.G66R n/a, reported as allele n/a, reported as allele 
 

Tunisian  Khedhiri 2012 

c.199C>A, c.1226G>C p.L67M, p.W409S c.199C>A, c.1226G>C p.L67M, p.W409S Intermediate Dutch 
M 

Bunge 1997 

c.205T>G p.F69V c.901G>T p.G301C Severe Colombian 
M 

Tomatsu 2004c 

c.205T>G p.F69V unknown unknown Severe Colombian 
M 

Kato 1997 
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1
st

 allele 2
nd

 allele Assessed 
growth 

phenotype 

Reported 
country/ethnicity 

Sex First author Year 
Base change 

Predicted effect on 
protein 

Base change 
Predicted effect on 

protein 

c.209_220del p.N71_S74delinsT n/a, reported as allele n/a, reported as allele Severe Irish  Tomatsu 2005 

c.218A>G p.Y73C c.725C>G p.S242C Intermediate Korean 
 

Lee 2012 

c.218A>G p.Y73C c.725C>G p.S242C 
 

Korean 
F 

Park 2013 

c.221C>T p.S74F c.423_566del Exon 5 skipping 
Slowly 

progressing 
Spanish 

M 
Pajares 2012 

c.224C>G p.A75G c.224C>G p.A75G Severe Colombian 
F 

Tomatsu 2004a 

c.224C>G p.A75G c.224C>G p.A75G Severe Colombian 
M 

Tomatsu 2004a 

c.230C>G p.P77R c.230C>G p.P77R Severe Indian 
M 

Tomatsu 1995 

c.230C>G p.P77R c.230C>G p.P77R Severe Caucasian 
M 

Tomatsu 2004c 

c.230C>G p.P77R c.230C>G p.P77R Severe Saudi Arabia 
F 

Dung 2013 

c.230C>G p.P77R c.230C>G p.P77R 
 

Asian-multiethnic 
 

Morrone 2014 

c.230C>G p.P77R c.230C>G p.P77R 
 

Middle Eastern 
 

Morrone 2014 

c.235_236delTG p.C79LfsTer78 unknown unknown Intermediate Dutch 
F 

Bunge 1997 

c.236G>A p.C79Y c.236G>A p.C79Y 
 

Italian 
M 

Catarzi 2012 

c.236G>A p.C79Y c.415G>A p.G139S Severe Argentine 
M 

Tomatsu 2004a 

c.239C>T p.S80L c.740G>A p.G247D 
 

British 
F 

Morrone 2014 

c.239C>T p.S80L n/a, reported as allele n/a, reported as allele Severe British  Tomatsu 2005 

c.242C>T p.P81L c.242C>T p.P81L 
 

Turkish 
M 

Morrone 2014 

c.242C>T p.P81L c.1156C>T p.R386C 
 

Other 
M 

Morrone 2014 

c.244T>C p.S82P c.244T>C p.S82P Attenuated Canadian 
F 

Dung 2013 

c.245C>T p.S82L c.498delC p.H166fsTer32 Severe 
American 
Caucasian M 

Dung 2013 

c.251C>A p.A84E c.251C>A p.A84E 
Rapidly 

progressing 
Portuguese 

M 
Morrone 2014 
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1
st

 allele 2
nd

 allele Assessed 
growth 

phenotype 

Reported 
country/ethnicity 

Sex First author Year 
Base change 

Predicted effect on 
protein 

Base change 
Predicted effect on 

protein 

c.253G>A p.A85T c.253G>A p.A85T 
 

Tunisian 
F 

Khedhiri 2011 

c.268C>T p.R90W c.268C>T p.R90W Severe Pakistani 
M 

Tomatsu 1995 

c.268C>T p.R90W c.268C>T p.R90W 
 

Asian-multiethnic 
M 

Morrone 2014 

c.268C>T p.R90W c.268C>T p.R90W 
 

Turkish 
 

Morrone 2014 

c.268C>T p.R90W c.1019G>A p.G340D Severe Austrian 
F 

Tomatsu 2004c 

c.272T>C p.L91P c.272T>C p.L91P 
 

Portuguese 
F 

Morrone 2014 

c.278T>A p.I93N unknown unknown Severe 
American 

Caucasian, 
Albanian 

M 
Dung 2013 

c.280C>T p.R94C c.280C>T p.R94C Severe Middle Eastern 
M 

Morrone 2014 

c.280C>T p.R94C c.280C>T p.R94C Severe Middle Eastern 
M 

Morrone 2014 

c.280C>T p.R94C c.280C>T p.R94C 
 

Middle Eastern 
 

Morrone 2014 

c.280C>T p.R94C c.289T>G p.F97V Attenuated Canadian 
F 

Cole 1996 

c.280C>T p.R94C c.289T>G p.F97V Attenuated 
  

Tomatsu 2005 

c.280C>T p.R94C c.608C>T p.A203V Severe Brazilian 
F 

Dung 2013 

c.280C>T p.R94C c.608C>T p.A203V Severe Brazilian 
M 

Dung 2013 

c.280C>G p.R94G c.612C>G p.N204K Intermediate Japanese 
M 

Ogawa 1995 

c.280C>G p.R94G c.612C>G p.N204K Mild Japanese 
M 

Tomatsu 2004c 

c.280C>G p.R94G c.612C>G p.N204K Attenuated 
  

Tomatsu 2005 

c.280C>G p.R94G c.776G>A p.R259Q Attenuated 
  

Tomatsu 2005 

c.280C>T p.R94C unknown unknown 
Unknown/atypic

al 
Caucasian 

M 
Ogawa 1995 

c.281G>T p.R94L c.281G>T p.R94L 
Rapidly 

progressing 
Portuguese 

M 
Morrone 2014 

c.281G>T p.R94L n/a, reported as allele n/a, reported as allele Severe Turkish  Tomatsu 2005 
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1
st

 allele 2
nd

 allele Assessed 
growth 

phenotype 

Reported 
country/ethnicity 

Sex First author Year 
Base change 

Predicted effect on 
protein 

Base change 
Predicted effect on 

protein 

c.287G>T p.G96V c.287G>T p.G96V Severe Irish 
M 

Tomatsu 1995 

c.287G>T p.G96V unknown unknown Severe Irish 
F 

Yamada 1998 

c.317A>G p.N106S c.553delG p.E185Rfs14 Attenuated Korean 
M 

Lachman 2014 

c.319G>A p.A107T c.263C>T p.T88I 
 

Chinese 
F 

Wang 2010 

c.319G>A p.A107T c.319G>A p.A107T Severe Italian 
M 

Tomatsu 2004b 

c.319G>A p.A107T c.1162G>A p.D388N Intermediate Italian 
M 

Tomatsu 2004b 

c.319G>A p.A107T unknown unknown Severe Chinese 
M 

Wang 2010 

c.320–1G>T p.A107GfsTer54 unknown unknown Attenuated Chilean 
M 

Dung 2013 

c.331C>T p.Q111Ter c.337A>T p.I113F 
 

British 
F 

Morrone 2014 

c.332A>G p.Q111R c.332A>G p.Q111R Intermediate Dutch 
F 

Bunge 1997 

c.332A>G p.Q111R c.332A>G p.Q111R Attenuated 
  

Tomatsu 2005 

c.334delG p.E112RfsTer15 c.334delG p.E112RfsTer15 
 

Turkish 
 

Terzioglu 2002 

c.334delG p.E112RfsTer15 c.334delG p.E112RfsTer15 
 

Turkish 
 

Terzioglu 2002 

c.334delG p.E112RfsTer15 c.334delG p.E112RfsTer15 
 

Turkish 
 

Terzioglu 2002 

c.334delG p.E112RfsTer15 c.334delG p.E112RfsTer15 
 

Turkish 
 

Terzioglu 2002 

c.337A>T p.I113F c.319G>A p.A107T 
 

British 
F 

Morrone 2014 

c.337A>T p.I113F c.337A>T p.I113F 
 

British 
F 

Tomatsu 1995 

c.337A>T p.I113F c.337A>T p.I113F 
 

British 
F 

Morrone 2014 

c.337A>T p.I113F c.337A>T p.I113F 
 

British 
M 

Morrone 2014 

c.337A>T p.I113F c.337A>T p.I113F 
 

Irish 
F 

Morrone 2014 

c.337A>T p.I113F c.337A>T p.I113F 
 

Irish 
F 

Morrone 2014 
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1
st

 allele 2
nd

 allele Assessed 
growth 

phenotype 

Reported 
country/ethnicity 

Sex First author Year 
Base change 

Predicted effect on 
protein 

Base change 
Predicted effect on 

protein 

c.337A>T p.I113F c.337A>T p.I113F 
 

Irish 
F 

Morrone 2014 

c.337A>T p.I113F c.337A>T p.I113F 
 

Irish 
F 

Morrone 2014 

c.337A>T p.I113F c.337A>T p.I113F 
 

Irish 
F 

Morrone 2014 

c.337A>T p.I113F c.467T>G p.F156C Severe British/Irish 
M 

Yamada 1998 

c.337A>T p.I113F c.467T>G p.F156C 
 

Australian 
 

Morrone 2014 

c.337A>T p.I113F c.719A>G p.Y240C 
 

Other 
M 

Morrone 2014 

c.337A>T p.I113F c.841_867del p.T281_N289del 
 

Irish F Morrone 2014 

c.337A>T p.I113F c.841_867del p.T281_N289del 
 

British 
M 

Tomatsu 1995 

c.337A>T p.I113F c.935C>G p.T312S Intermediate Irish 
M 

Yamada 1998 

c.337A>T p.I113F c.935C>G p.T312S Mild Irish 
F 

Yamada 1998 

c.337A>T p.I113F c.935C>G p.T312S 
 

Irish 
F 

Morrone 2014 

c.337A>T p.I113F c.935C>G p.T312S 
 

Irish 
F 

Morrone 2014 

c.337A>T p.I113F c.935C>G p.T312S 
 

Irish 
M 

Morrone 2014 

c.337A>T p.I113F c.935C>G p.T312S 
 

Irish 
M 

Morrone 2014 

c.337A>T p.I113F c.1082G>T p.R361G Severe British/German 
M 

Tomatsu 2004c 

c.337A>T p.I113F c.1157G>A p.R386H 
 

Other 
M 

Morrone 2014 

c.337A>T p.I113F c.1171A>G p.M391V 
 

British 
M 

Tomatsu 1995 

c.337A>T p.I113F c.1171A>G p.M391V 
 

Other 
M 

Morrone 2014 

c.337A>T p.I113F c.1183C>G p.L395V Severe Irish 
M 

Yamada 1998 

c.337A>T p.I113F c.1319delT p.L440RfsTer54 
 

British 
F 

Tomatsu 1995 
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1
st

 allele 2
nd

 allele Assessed 
growth 

phenotype 

Reported 
country/ethnicity 

Sex First author Year 
Base change 

Predicted effect on 
protein 

Base change 
Predicted effect on 

protein 

c.337A>T p.I113F c.1319delT p.L440RfsTer54 
 

Irish 
F 

Morrone 2014 

c.337A>T p.I113F unknown unknown 
 

British 
M 

Tomatsu 1995 

c.337A>T p.I113F unknown unknown 
 

Irish 
M 

Tomatsu 1995 

c.337A>T p.I113F unknown unknown 
 

Irish 
M 

Tomatsu 1995 

c.337A>T p.I113F unknown unknown 
 

Irish 
F 

Tomatsu 1995 

c.337A>T p.I113F unknown unknown 
 

Irish 
M 

Tomatsu 1995 

c.337A>T p.I113F unknown unknown Intermediate British/Irish 
F 

Yamada 1998 

c.337A>T p.I113F unknown unknown Mild Irish 
M 

Yamada 1998 

c.337A>T p.I113F unknown unknown Severe British/Irish 
M 

Yamada 1998 

c.337A>T p.I113F unknown unknown Severe Irish 
M 

Yamada 1998 

c.337A>T p.I113F unknown unknown 
 

British 
M 

Morrone 2014 

c.337A>T p.I113F unknown unknown 
 

British 
M 

Morrone 2014 

c.337A>T p.I113F unknown unknown 
 

British 
F 

Morrone 2014 

c.337A>T p.I113F unknown unknown 
 

Irish 
M 

Morrone 2014 

c.346G>A p.G116S c.346G>A p.G116S Severe Brazilian 
M 

Tomatsu 2004a 

c.346G>A p.G116S c.346G>A p.G116S Severe Brazilian 
M 

Tomatsu 2004a 

c.346G>A p.G116S c.346G>A p.G116S 
Rapidly 

progressing 
Portuguese 

F 
Morrone 2014 

c.346G>A p.G116S c.452C>T p.P151L 
 

Asian-multiethnic 
 

Morrone 2014 

c.346G>A p.G116S c.860C>T p.S287L Severe Turkish 
F 

Dung 2013 

c.346G>A p.G116S c.860C>T p.S287L 
 

Turkish 
M 

Morrone 2014 
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Base change 
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protein 

c.346G>A p.G116S c.1156C>T p.R386C Severe 
American 
Caucasian F 

Dung 2013 

c.346G>A p.G116S c.1156C>T p.R386C Severe 
American 

Caucasian, Italian F 
Dung 2013 

c.346G>A p.G116S c.1485C>G p.N495K Severe 
American 
Caucasian F 

Dung 2013 

c.347G>T p.G116V c.347G>T p.G116V 
 

Asian-multiethnic 
 

Morrone 2014 

c.347G>T p.G116V c.347G>T p.G116V 
 

Asian-multiethnic 
F 

Morrone 2014 

c.347G>T p.G116V c.347G>T p.G116V 
 

Asian-multiethnic 
M 

Morrone 2014 

c.347G>T p.G116V c.347G>T p.G116V 
 

Asian-multiethnic 
F 

Morrone 2014 

c.347G>T p.G116V c.347G>T p.G116V 
 

Asian-multiethnic 
F 

Morrone 2014 

c.347G>T p.G116V c.347G>T p.G116V 
 

Asian-multiethnic 
M 

Morrone 2014 

c.347G>T p.G116V c.347G>T p.G116V 
 

Norwegian 
M 

Morrone 2014 

c.363G>C p.E121D c.363G>C p.E121D Moderate African-Varied 
M 

Pajares 2012 

c.374C>T p.P125L c.374C>T p.P125L Severe Japanese 
 

Tomatsu 1997 

c.374C>T p.P125L c.374C>T p.P125L Severe Italian 
M 

Tomatsu 2004b 

c.374C>T p.P125L c.1019G>A p.G340D 
 

Chinese 
 

He 2013 

c.374C>T p.P125L unknown unknown 
 

Chinese 
 

He 2013 

c.374C>T p.P125L unknown unknown 
 

Chinese 
 

He 2013 

c.376G>T p.E126Ter c.865A>G p.N289D 
 

Australian 
 

Morrone 2014 

c.385A>T p.K129Ter c.899-1G>C c.899-1G>C 
  F 

Carraresi 2008 

c.405_422+1del p.S135fsTer94 c.1480A>G p.M494V Severe 
Canadian 
Caucasian M 

Dung 2013 

c.405C>G p.S135R unknown unknown Severe 
 M 

Yamada 1998 

c.409_420del12 c.409_c.420del12 n/a, reported as allele n/a, reported as allele 
 

Chinese  Ye 2013 
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c.413T>C p.V138A 
c.121-2779_567-248, 

c.1140-730_1365-1530 
double gene deletion 

 
Japanese 

M 
Tomatsu 1996 

c.413T>C p.V138A 
c.121-2779_567-248, 

c.1140-730_1365-1530 
double gene deletion Attenuated Japanese 

M 
Tomatsu 2005 

c.415G>A p.G139S c.245C>T p.S82L Severe Chinese 
M 

Wang 2010 

c.415G>A p.G139S c.415G>A p.G139S 
 

Asian-multiethnic 
 

Morrone 2014 

c.415G>A p.G139S c.415G>A p.G139S 
 

Asian-multiethnic 
 

Morrone 2014 

c.415G>A p.G139S c.415G>A p.G139S 
 

South-East Asian 
 

Morrone 2014 

c.415G>A p.G139S c.491A>C p.N164T Severe Brazilian 
F 

Tomatsu 2004a 

c.415G>A p.G139S c.740G>A p.G247D Mild Irish/German 
M 

Tomatsu 2004c 

c.415G>A p.G139S c.901G>T p.G301C 
Rapidly 

progressing 
Spanish 

M 
Pajares 2012 

c.415G>A p.G139S c.901G>T p.G301C Severe Spanish 
M 

Dung 2013 

c.415G>A p.G139S c.1219A>C p.N407H Severe 
American black, 

American 
Caucasian 

M 
Dung 2013 

c.421T>A p.W141R c.421T>A p.W141R Severe Turkish 
M 

Bunge 1997 

c.421T>A p.W141R c.421T>A p.W141R 
 

Turkish 
M 

Morrone 2014 

c.422G>A p.W141Ter c.422G>A p.W141Ter 
 

British 
M 

Morrone 2014 

c.422+1G>A c.422+1G>A n/a, reported as allele n/a, reported as allele Severe Italian  Tomatsu 1997 

c.422+2_+8del p.W141CfsTer29 n/a, reported as allele n/a, reported as allele Severe Canadian  Tomatsu 2005 

c.423-1G>A c.423-1G>A c.423-1G>A c.423-1G>A 
 

Afghan 
F 

Fukuda 1997 

c.423-1G>A c.423-1G>A c.423-1G>A c.423-1G>A Severe Afghan 
F 

Yamada 1998 

c.433C>T p.H145Y c.433C>T p.H145Y 
 

Canadian 
 

Morrone 2014 

c.442C>T p.Q148Ter 
c.121-2779_567-248, 

c.1140-730_1365-1530 
double gene deletion Severe Japanese 

M 
Tomatsu 1996 

c.442C>T p.Q148Ter 
c.121-2779_567-248, 

c.1140-730_1365-1530 
double gene deletion 

 
Japanese 

M 
Tomatsu 1996 
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c.451C>T p.P151S 
c.121-2779_567-248, 

c.1140-730_1365-1530 
double gene deletion Severe Japanese 

M 
Tomatsu 1996 

c.451C>T p.P151S 
c.121-2779_567-248, 

c.1140-730_1365-1530 
double gene deletion 

 
Japanese 

F 
Tomatsu 1996 

c.451C>A p.P151T c.415G>A p.G139S Severe Korean 
 

Lee 2012 

c.451C>A p.P151T c.415G>A p.G139S Severe Korean 
 

Lee 2012 

c.451C>A p.P151T c.752G>A p.R251Q 
 

Korean 
F 

Park 2013 

c.451C>A p.P151T c.1000C>T p.Q334Ter Severe Korean 
 

Lee 2012 

c.451C>A p.P151T c.1000C>T p.Q334Ter Severe Korean 
 

Lee 2012 

c.451C>A p.P151T c.1000C>T p.Q334Ter 
 

Korean 
F 

Park 2013 

c.451C>A p.P151T c.1000C>T p.Q334Ter 
 

Korean 
F 

Park 2013 

c.451C>A p.P151T c.1243-1G>A c.1243-1G>A 
 

Korean 
F 

Park 2013 

c.452C>T p.P151L 
c.121-2779_567-248, 

c.1140-730_1365-1530 
double gene deletion Severe Japanese 

F 
Tomatsu 1996 

c.452C>T p.P151L 
c.121-2779_567-248, 

c.1140-730_1365-1530 
double gene deletion 

 
Japanese 

M 
Tomatsu 1996 

c.452C>T p.P151L c.452C>T p.P151L Severe Pakistani 
F 

Tomatsu 1995 

c.452C>T p.P151L c.452C>T p.P151L Severe Pakistani 
M 

Tomatsu 1995 

c.452C>T p.P151L c.452C>T p.P151L Severe Pakistani 
M 

Dung 2013 

c.452C>T p.P151L c.452C>T p.P151L 
 

Asian-multiethnic 
M 

Morrone 2014 

c.452C>T p.P151L c.452C>T p.P151L 
 

Asian-multiethnic 
M 

Morrone 2014 

c.452C>T p.P151L c.452C>T p.P151L 
 

Asian-multiethnic 
M 

Morrone 2014 

c.463G>A p.G155R c.423_566del Exon 5 skipping Moderate Spanish 
M 

Pajares 2012 

c.463G>A p.G155R c.463G>A p.G155R Severe Bulgarian 
 

Bunge 1997 

c.463G>A p.G155R unknown unknown Severe Chinese 
M 

Wang 2010 
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c.464G>A p.G155E unknown unknown Severe Dutch/Irish/Scottish 
F 

Tomatsu 2004c 

c.466T>C p.F156L c.466T>C p.F156L Severe Middle Eastern 
F 

Morrone 2014 

c.467T>C p.F156S c.872C>A p.A291D Attenuated 
  

Tomatsu 2005 

c.477G>T p.W159C c.477G>T p.W159C 
 

Saudi Arabia 
F 

Qubbaj 2008 

c.477G>T p.W159C c.477G>T p.W159C 
 

Saudi Arabia 
F 

Qubbaj 2008 

c.477G>T p.W159C c.477G>T p.W159C 
 

Saudi Arabia 
F 

Qubbaj 2008 

c.477G>T p.W159C c.477G>T p.W159C 
 

Middle Eastern 
 

Morrone 2014 

c.477G>T p.W159C c.477G>T p.W159C 
 

Middle Eastern 
 

Morrone 2014 

c.477G>A p.W159Ter c.477G>A p.W159Ter Severe 
American 
Caucasian F 

Dung 2013 

not given p.G161E n/a, reported as allele n/a, reported as allele 
 

Chinese  Ye 2013 

c.485C>T p.S162F c.485C>T p.S162F 
 

Colombian 
F 

Dung 2013 

c.485C>T p.S162F c.485C>T p.S162F Severe Colombian 
M 

Kato 1997 

c.485C>T p.S162F c.485C>T p.S162F Severe Colombian M Kato 1997 

c.485C>T p.S162F unknown unknown Severe Colombian 
F 

Kato 1997 

c.488C>A p.P163H c.567-1G>T c.567-1G>T Intermediate Chinese 
M 

Wang 2010 

not given p.P163H n/a, reported as allele n/a, reported as allele 
 

Chinese  Ye 2013 

c.489delC p.N164TfsTer34 c.740G>A p.G247D 
 

Other 
M 

Morrone 2014 

c.491A>C p.N164T c.491A>C p.N164T Severe Brazilian 
M 

Tomatsu 2004a 

c.494G>A p.C165Y c.494G>A p.C165Y 
 

Brazilian 
F 

Kubaski 2013 

c.494G>A p.C165Y c.494G>A p.C165Y 
 

Brazilian 
 

Morrone 2014 

c.497A>G p.H166R c.497A>G p.H166R 
 

British 
F 

Morrone 2014 
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c.498delC p.H166fsTer32 n/a, reported as allele n/a, reported as allele Severe American  Tomatsu 2005 

c.498C>G p.H166Q n/a, reported as allele n/a, reported as allele Severe 
 

 Tomatsu 2005 

c.498C>G p.H166Q unknown unknown Severe Irish/Danish 
F 

Tomatsu 2004c 

c.499T>G p.F167V c.1140G>T p.R380S Attenuated 
  

Tomatsu 2005 

c.499T>G p.F167V c.1140G>T p.R380S 
 

Italian 
F 

Montaño 2007 

c.499T>G p.F167V c.1140G>T p.R380S 
 

Italian 
M 

Montaño 2007 

c.499T>G p.F167V n/a, reported as allele n/a, reported as allele Attenuated Italian  Tomatsu 2005 

c.499T>G p.F167V n/a, reported as allele n/a, reported as allele Attenuated Italian  Tomatsu 2005 

c.501_502insT p.G168WfsTer3 unknown unknown Severe German 
M 

Bunge 1997 

c.502_503delGGinsTT p.G168L c.423_566del Exon 5 skipping Severe Chinese 
M 

Wang 2010 

not given p.G168L n/a, reported as allele n/a, reported as allele 
 

Chinese  Ye 2013 

c.512A>C p.D171A c.512A>C p.D171A Attenuated 
  

Tomatsu 2005 

not given p.D171A not given p.D171A Mild 
  

Sukegawa 2000 

c.532_533delAT p.I178PfsTer13 unknown unknown 
 

Lebanese 
M 

Bunge 1997 

c.535C>T p.P179S c.1156C>T p.R386C 
 

Turkish 
M 

Morrone 2014 

c.535C>T p.P179S unknown unknown 
 

Turkish 
 

Terzioglu 2002 

c.536C>A p.P179H c.536C>A p.P179H Severe 
  

Bunge 1997 

c.536C>T p.P179L c.536C>T p.P179L Severe 
 M 

Yamada 1998 

c.554A>G p.E185G n/a, reported as allele n/a, reported as allele Severe British  Tomatsu 2005 

c.[566+?_1003-?dup; 
1139+?_1140-?del] 

complex rearrangement: 
duplication from intron 5 to 
intron 9, deletion in intron 

10 

unknown unknown Severe Middle Eastern 
F 

Morrone 2014 

c.567-131ins42 c.567-131ins42 n/a, reported as allele n/a, reported as allele Undefined Mexican  Tomatsu 2005 

c.567-131ins42 c.567-131ins42 n/a, reported as allele n/a, reported as allele Undefined Mexican  Tomatsu 2005 
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c.600delG p.E202KfsTer115 unknown unknown Severe New Zealander 
F 

Tomatsu 2004c 

c.602G>A p.G201E c.602G>A p.G201E 
 

Middle Eastern 
 

Morrone 2014 

c.602G>A p.G201E c.602G>A p.G201E 
 

Middle Eastern 
 

Morrone 2014 

c.602G>A p.G201E c.602G>A p.G201E 
 

Middle Eastern 
 

Morrone 2014 

c.608C>T p.A203V n/a, reported as allele n/a, reported as allele Undefined Brazilian  Tomatsu 2005 

c.612C>G p.N204K c.612C>G p.N204K 
 

Japanese 
M 

Fukuda 1992 

c.612C>G p.N204K c.612C>G p.N204K Mild Japanese 
M 

Ogawa 1995 

c.612C>G p.N204K c.612C>G p.N204K Mild Japanese M Ogawa 1995 

c.612C>G p.N204K c.612C>G p.N204K Attenuated 
  

Tomatsu 2005 

c.612C>G p.N204K c.612C>G p.N204K 
 

American 
Caucasian F 

Dung 2013 

c.627C>G p.Y209Ter c.627C>G p.Y209Ter 
   

Morrone 2014 

c.631C>T p.Q211Ter c.1120C>T p.Q374Ter Severe Italian 
M 

Tomatsu 2004b 

c.634-1G>T p.E212VfsTer9 c.860C>T p.S287L 
 

Greek 
F 

Dung 2013 

c.634-1G>A c.634-1G>A unknown unknown Severe Chinese 
M 

Wang 2010 

c.641T>C p.L214P c.641T>C p.L214P 
 

Turkish 
 

Morrone 2014 

c.647T>C p.F216S c.647T>C p.F216S 
 

Middle Eastern 
 

Morrone 2014 

c.688T>G p.W230G c.688T>G p.W230G Severe Pakistani 
F 

Tomatsu 1995 

c.688T>G p.W230G c.688T>G p.W230G 
 

Asian-multiethnic 
F 

Morrone 2014 

c.697G>A p.D233N c.697G>A p.D233N 
 

Middle Eastern 
 

Morrone 2014 

c.697G>A p.D233N c.697G>A p.D233N 
 

Middle Eastern 
 

Morrone 2014 

c.697G>A p.D233N c.1034T>C p.L345P Severe German/Polish 
M 

Tomatsu 2004c 

c.697G>A p.D233N unknown unknown Severe Polish 
M 

Dung 2013 
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c.706C>G p.H236D c.706C>G p.H236D Attenuated Chinese 
F 

Wang 2010 

c.708delC p.H236RfsTer25 c.708delC p.H236RfsTer25  Turkish 
 

Terzioglu 2002 

c.708delC p.H236RfsTer25 c.708delC p.H236RfsTer25  Turkish 
 

Terzioglu 2002 

c.715G>T p.V239F c.715G>T p.V239F Severe Brazilian 
M 

Dung 2013 

c.715G>T p.V239F n/a, reported as allele n/a, reported as allele Severe Brazilian  Tomatsu 2005 

c.715G>T p.V239F n/a, reported as allele n/a, reported as allele Severe Brazilian  Tomatsu 2005 

not given p.Y240C n/a, reported as allele n/a, reported as allele 
 

Chinese  Ye 2013 

c.740G>A p.G247D c.415G>A p.G139S Attenuated 
  

Tomatsu 2005 

c.740G>A p.G247D c.489delC p.N164TfsTer34 Severe Norwegian 
M 

Bunge 1997 

c.740G>A p.G247D c.761A>G p.Y254C Attenuated 
American 
Caucasian F 

Dung 2013 

c.740G>A p.G247D c.901G>T p.G301C Severe 
American 

Caucasian, 
German/Swedish 

F 
Dung 2013 

c.740G>A p.G247D c.[937A>G; 977G>C] p[T313A; W326S] 
 

Australian 
 

Morrone 2014 

c.740G>A p.G247D unknown unknown 
 

German 
f 

Bunge 1997 

c.751C>T p.R251Ter c.268C>T p.R90W 
 

British 
F 

Morrone 2014 

c.752G>A p.R251Q c.451C>A p.P151T Severe Korean 
 

Lee 2012 

c.752G>A p.R251Q c.1155C>A p.Y385Ter 
 

British 
F 

Morrone 2014 

c.752G>A p.R251Q c.1155C>A p.Y385Ter 
 

British 
M 

Morrone 2014 

not given p.R251Q n/a, reported as allele n/a, reported as allele 
 

Chinese  Ye 2013 

c.752G>A p.R251Q unknown unknown 
 

Irish F Morrone 2014 

c.757C>T p.R253W c.757C>T p.R253W Attenuated 
  

Tomatsu 2005 

c.757C>T p.R253W c.757C>T p.R253W 
 

Pakistani 
M 

Montaño 2007 
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c.757C>T p.R253W c.757C>T p.R253W 
 

Pakistani M Montaño 2007 

c.757C>T p.R253W c.757C>T p.R253W 
 

Pakistani 
M 

Montaño 2007 

c.757C>T p.R253W c.757C>T p.R253W 
 

Pakistani 
M 

Montaño 2007 

c.757C>T p.R253W n/a, reported as allele n/a, reported as allele Attenuated Pakistani  Tomatsu 2005 

c.757C>T p.R253W n/a, reported as allele n/a, reported as allele Attenuated Pakistani  Tomatsu 2005 

c.757C>T p.R253W n/a, reported as allele n/a, reported as allele Attenuated Pakistani  Tomatsu 2005 

c.757C>T p.R253W n/a, reported as allele n/a, reported as allele Attenuated Pakistani  Tomatsu 2005 

c.757C>T p.R253W n/a, reported as allele n/a, reported as allele Attenuated Pakistani  Tomatsu 2005 

c.757C>T p.R253W n/a, reported as allele n/a, reported as allele Attenuated Pakistani  Tomatsu 2005 

c.757C>T p.R253W n/a, reported as allele n/a, reported as allele Attenuated Pakistani  Tomatsu 2005 

c.757C>T p.R253W n/a, reported as allele n/a, reported as allele Attenuated Pakistani  Tomatsu 2005 

c.758G>A p.R253Q c.922T>C p.C308R Attenuated 
American 
Caucasian M 

Dung 2013 

c.761A>G p.Y254C c.423_566del Exon 5 skipping Moderate Spanish 
F 

Pajares 2012 

c.761A>G p.Y254C c.761A>G p.Y254C 
Rapidly 

progressing 
Spanish 

F 
Pajares 2012 

c.761A>G p.Y254C c.761A>G p.Y254C 
Rapidly 

progressing 
Spanish 

M 
Pajares 2012 

c.769G>A p.A257T unknown unknown Severe Polish 
F 

Yamada 1998 

c.776G>A p.R259Q c.280C>G p.R94G Mild Polish 
F 

Bunge 1997 

c.776G>A p.R259Q c.280C>G p.R94G Mild Polish 
M 

Bunge 1997 

c.776G>A p.R259Q c.280C>G p.R94G Intermediate Polish 
F 

Tylki-Szymanska 1998 

c.776G>A p.R259Q c.280C>G p.R94G Intermediate Polish 
M 

Tylki-Szymanska 1998 

c.776G>A p.R259Q c.776G>A p.R259Q Mild Polish 
F 

Bunge 1997 

c.776G>A p.R259Q c.776G>A p.R259Q Attenuated 
  

Tomatsu 2005 
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c.776G>A p.R259Q c.901G>T p.G301C  Caucasian 
F 

Lachman 2014 

c.776G>A p.R259Q c.1520G>T p.C507F Attenuated Hispanic 
F 

Morrone 2014 

c.778G>A p.E260K c.1156C>T p.R386C 
Rapidly 

progressing 
Spanish 

M 
Pajares 2012 

c.780G>C p.E260D n/a, reported as allele n/a, reported as allele Undefined Danish  Tomatsu 2005 

c.791G>C p.S264T c.791G>C p.S264T 
 

British 
M 

Morrone 2014 

c.841_867del p.T281_N289del c.841_867del p.T281_N289del 
 

French Canadian 
 

Morrone 2014 

c.841_867del p.T281_N289del c.884C>T p.S295F Mild Dutch 
M 

Bunge 1997 

c.841_867del p.T281_N289del c.899-1G>C c.899-1G>C 
 

British 
F 

Morrone 2014 

c.850T>G p.F284V c.850T>G p.F284V Attenuated Turkish 
F 

Dung 2013 

c.850T>G p.F284V c.1275delA p.V427SfsTer13 
 

British 
M 

Morrone 2014 

c.850T>G p.F284V unknown unknown Severe 
 M 

Yamada 1998 

c.850T>G p.F284V unknown unknown Attenuated 
  

Tomatsu 2005 

c.853_855delTTC p.F285del unknown unknown Severe 

American 
Caucasian, 

British/German/Port
uguese 

M 
Dung 2013 

c.860C>T p.S287L c.758+4A>T c.758+4A>T 
 

Greek 
M 

Morrone 2014 

c.860C>T p.S287L c.860C>T p.S287L Severe Polish 
F 

Bunge 1997 

c.860C>T p.S287L c.860C>T p.S287L Severe  Spanish 
M 

Pajares 2012 

c.860C>T p.S287L c.860C>T p.S287L Severe Macedonian 
M 

Dung 2013 

c.860C>T p.S287L c.860C>T p.S287L 
 

Middle Eastern 
 

Morrone 2014 

c.860C>T p.S287L c.860C>T p.S287L 
 

Middle Eastern 
M 

Morrone 2014 

c.860C>T p.S287L c.884C>T p.S295F Mild Austrian 
M 

Tomatsu 2004c 
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c.860C>T p.S287L c.1055T>C p.L352P Severe Irish/Italian/Polish 
F 

Tomatsu 2004c 

c.860C>T p.S287L c.1168delC p.L390Ter 
 

Turkish 
M 

Morrone 2014 

c.860C>T p.S287L c.1240C>T p.Q414Ter 
 

New Zealander 
 

Morrone 2014 

c.866A>G p.N289S c.866A>G p.N289S Attenuated Chinese 
F 

Wang 2010 

c.868G>A p.G290S c.953T>G p.M318R 
 

Chinese 
 

He 2013 

c.868G>A p.G290S n/a, reported as allele n/a, reported as allele Severe British  Tomatsu 2005 

c.868G>A p.G290S n/a, reported as allele n/a, reported as allele Severe Japanese  Tomatsu 2005 

c.871G>A p.A291T c.245C>T p.S82L Severe Chinese 
M 

Wang 2010 

c.871G>A p.A291T c.758+1G>C c.758+1G>C Severe Japanese 
M 

Tomatsu 2004c 

c.871G>A p.A291T c.871G>A p.A291T Severe Pakistani 
M 

Tomatsu 1995 

c.871G>A p.A291T c.871G>A p.A291T 
 

Asian-multiethnic 
M 

Morrone 2014 

c.871G>A p.A291T c.871G>A p.A291T 
 

Asian-multiethnic 
M 

Morrone 2014 

c.871G>A p.A291T c.871G>A p.A291T 
 

Asian-multiethnic 
F 

Morrone 2014 

c.871G>A p.A291T c.871G>A p.A291T 
 

Asian-multiethnic 
F 

Morrone 2014 

c.871G>A p.A291T c.871G>A p.A291T 
 

British 
M 

Morrone 2014 

c.871G>A p.A291T c.871G>A p.A291T 
 

British 
M 

Morrone 2014 

c.872C>A p.A291D c.467T>C p.F156S Mild French 
F 

Bunge 1997 

c.874delG p.A292PfsTer26 c.874delG p.A292PfsTer26 
 

Turkish 
 

Terzioglu 2002 

c.884C>T p.S295F c.833_859del27 p.A277_N288del Attenuated 
  

Tomatsu 2005 

c.884C>T p.S295F c.860C>T p.S287L Attenuated 
  

Tomatsu 2005 

c.898+1G>A p.G300DfsTer34 c.121-1G>C p.M41RfsTer46 Severe Ukrainian F Dung 2013 

c.898+1G>A c.898+1G>A c.898+1G>A c.898+1G>A 
 

Lebanese 
 

Bunge 1997 
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protein 

Base change 
Predicted effect on 

protein 

c.898+1G>C c.898+1G>C c.898+1G>C c.898+1G>C Severe 
Czech/German/Iris

h/Polish M 
Tomatsu 2004c 

c.898+1G>C c.898+1G>C c.898+1G>C c.898+1G>C Attenuated 
  

Tomatsu 2005 

c.899-2A>G c.899-2A>G unknown unknown Severe Mexican/Lebanese 
M 

Tomatsu 2004c 

c.901G>T p.G301C c.423_566del Exon 5 skipping Moderate Spanish 
F 

Pajares 2012 

c.901G>T p.G301C c.498C>G p.H166Q 
 

Australian 
 

Morrone 2014 

c.901G>T p.G301C c.498C>G p.H166Q 
 

Australian 
 

Morrone 2014 

c.901G>T p.G301C c.901G>T p.G301C Severe Moroccan 
M 

Bunge 1997 

c.901G>T p.G301C c.901G>T p.G301C Severe Portugese 
F 

Bunge 1997 

c.901G>T p.G301C c.901G>T p.G301C Severe Colombian 
M 

Kato 1997 

c.901G>T p.G301C c.901G>T p.G301C Severe Colombian 
M 

Kato 1997 

c.901G>T p.G301C c.901G>T p.G301C Severe Colombian 
F 

Kato 1997 

c.901G>T p.G301C c.901G>T p.G301C Severe Colombian 
F 

Kato 1997 

c.901G>T p.G301C c.901G>T p.G301C Severe Colombian 
M 

Kato 1997 

c.901G>T p.G301C c.901G>T p.G301C Severe Colombian 
M 

Kato 1997 

c.901G>T p.G301C c.901G>T p.G301C Severe Colombian 
F 

Kato 1997 

c.901G>T p.G301C c.901G>T p.G301C Severe French 
F 

Tomatsu 2004c 

c.901G>T p.G301C c.901G>T p.G301C Moderate African-Varied 
M 

Pajares 2012 

c.901G>T p.G301C c.901G>T p.G301C Severe 
American 
Caucasian F 

Dung 2013 

c.901G>T p.G301C c.901G>T p.G301C Severe Brazilian 
M 

Dung 2013 

c.901G>T p.G301C c.901G>T p.G301C 
Rapidly 

progressing 
Portuguese 

F 
Morrone 2014 
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Predicted effect on 
protein 

Base change 
Predicted effect on 

protein 

c.901G>T p.G301C c.901G>T p.G301C 
Rapidly 

progressing/ 
moderate 

Portuguese 
M 

Morrone 2014 

c.901G>T p.G301C c.901G>T p.G301C 
Rapidly 

progressing/ 
moderate 

Portuguese M Morrone 2014 

c.901G>T p.G301C c.1156C>T p.R386C Moderate Spanish 
F 

Pajares 2012 

c.901G>T p.G301C c.1171A>G p.M391V 
 

French Canadian 
 

Morrone 2014 

c.901G>T p.G301C c.1171A>G p.M391V 
 

French Canadian 
 

Morrone 2014 

c.901G>T p.G301C c.1180A>C p.T394P 
Rapidly 

progressing 
Spanish 

F 
Pajares 2012 

c.901G>T p.G301C unknown unknown  Caucasian 
M 

Lachman 2014 

c.901G>T p.G301C unknown unknown Severe Colombian 
M 

Kato 1997 

c.901G>T p.G301C unknown unknown Severe French 
M 

Tomatsu 2004c 

not given p.G304D n/a, reported as allele n/a, reported as allele 
 

Chinese  Ye 2013 

c.920T>C p.L307P c.1023C>G p.S341R Severe Brazilian 
M 

Tomatsu 2004a 

c.920T>C p.L307P c.1023C>G p.S341R Severe Brazilian 
M 

Tomatsu 2004a 

c.925G>A p.G309R c.422G>A p.W141Ter 
 

British 
M 

Morrone 2014 

c.925G>A p.G309R n/a, reported as allele n/a, reported as allele Severe British  Tomatsu 2005 

c.930G>C p.K310N c.1156C>T p.R386C Attenuated 
 

 Tomatsu 2005 

c.930G>C p.K310N n/a, reported as allele n/a, reported as allele Attenuated American  Tomatsu 2005 

c.934A>G p.T312A c.1019G>A p.G340D Severe Chinese 
M 

Wang 2010 

c.935C>G p.T312S c.154_165del12 p.P52_E55del Mild Irish 
F 

Tomatsu 2004c 

c.935C>G p.T312S c.154_165del12 p.P52_E55del Attenuated 
  

Tomatsu 2005 

c.935C>G p.T312S c.209_220del p.N71_S74delinsT Attenuated 
  

Tomatsu 2005 

c.935C>G p.T312S c.337A>T p.I113F Attenuated 
  

Tomatsu 2005 
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protein 

c.935C>G p.T312S c.935C>G p.T312S Mild British/Irish 
M 

Yamada 1998 

c.935C>G p.T312S c.935C>G p.T312S Attenuated 
  

Tomatsu 2005 

c.935C>G p.T312S c.935C>G p.T312S 
 

Irish 
M 

Morrone 2014 

c.935C>G p.T312S c.935C>G p.T312S 
 

Irish 
F 

Morrone 2014 

c.935C>G p.T312S c.1106T>C p.L369P 
 

Irish 
F 

Morrone 2014 

c.935C>G p.T312S c.1106T>C p.L369P 
 

Irish 
M 

Morrone 2014 

c.935C>G p.T312S unknown unknown Intermediate British/Irish 
F 

Yamada 1998 

c.935C>G p.T312S unknown unknown Intermediate Irish 
F 

Yamada 1998 

c.938C>T p.T313M c.938C>T p.T313M Severe 
Canadian 

Caucasian, 
Irish/English 

M 
Dung 2013 

not given p.E315K n/a, reported as allele n/a, reported as allele 
 

Chinese  Ye 2013 

c.947G>T p.G316V unknown unknown 
 

Chinese 
M 

Wang 2010 

c.949G>A p.G317R n/a, reported as allele n/a, reported as allele 
  

 Pollard 2013 

c.951dupG c.951dupG n/a, reported as allele n/a, reported as allele 
  

 Pollard 2013 

c.953T>G p.M318R c.106_111del p.L36_L37del Severe Chinese 
M 

Wang 2010 

c.953T>G p.M318R c.953T>G p.M318R 
 

Other 
M 

Morrone 2014 

c.953T>G p.M318R c.953T>G p.M318R 
 

Taiwanese 
 

Morrone 2014 

c.953T>G p.M318R c.953T>G p.M318R 
 

South-East Asian 
 

Morrone 2014 

c.953T>G p.M318R c.953T>G p.M318R 
 

Chinese 
 

He 2013 

c.953T>G p.M318R c.953T>G p.M318R 
 

Chinese 
 

He 2013 

c.953T>G p.M318R c.1567T>G p.Ter523EextTer93 Severe Chinese 
F 

Dung 2013 

not given p.M318R n/a, reported as allele n/a, reported as allele 
 

Chinese  Ye 2013 
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Base change 
Predicted effect on 
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c.953T>G p.M318R unknown unknown Severe Japanese 
F 

Ogawa 1995 

c.953T>G p.M318R unknown unknown 
 

Chinese 
 

He 2013 

c.953T>G p.M318R unknown unknown 
 

Chinese 
 

He 2013 

not given p.A324E n/a, reported as allele n/a, reported as allele 
 

Chinese  Ye 2013 

c.971C>A p.A324E unknown unknown Mild Chinese M Wang 2010 

c.974G>A p.W325Ter c.974G>A p.W325Ter Severe Chinese 
F 

Wang 2010 

c.975G>T p.W325C c.1156C>T p.R386C Attenuated 
Canadian 
Caucasian 

M Dung 2013 

c.975G>T p.W325C n/a, reported as allele n/a, reported as allele Undefined Canadian  Tomatsu 2005 

c.976_978delTGG p.W326del unknown unknown Intermediate Dutch 
M 

Bunge 1997 

c.1000C>T p.Q334Ter c.853_855delTTC p.F285del Severe Korean 
 

Lee 2012 

c.1000C>T p.Q334Ter c.1156C>T p.R386C Severe Korean 
 

Lee 2012 

c.1000C>T p.Q334Ter c.1156C>T p.R386C 
 

Korean 
F 

Park 2013 

c.1003-42C>T c.1003-42C>T c.1003-42C>T c.1003-42C>T Severe Italian 
 

Tomatsu 1997 

c.1003-2A>C c.1003-2A>C n/a, reported as allele n/a, reported as allele 
 

Chinese  Ye 2013 

c.1012C>T p.Q338Ter unknown unknown Severe Norwegian 
F 

Bunge 1997 

c.1019G>A p.G340D c.1019G>A p.G340D Severe Chinese 
M 

Wang 2010 

c.1019G>A p.G340D c.1019G>A p.G340D Severe Chinese 
F 

Wang 2010 

c.1019G>A p.G340D c.1019G>A p.G340D Severe Chinese 
M 

Wang 2010 

c.1023C>G p.S341R c.1023C>G p.S341R Severe Brazilian 
M 

Dung 2013 

c.1023C>G p.S341R c.1156C>T p.R386C Severe Brazilian 
M 

Dung 2013 

c.1023C>G p.S341R n/a, reported as allele n/a, reported as allele Severe British  Tomatsu 2005 

c.1023C>G p.S341R n/a, reported as allele n/a, reported as allele Severe British  Tomatsu 2005 
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c.1023C>G p.S341R unknown unknown 
 

Sri Lankan 
M 

Dung 2013 

c.1023C>G p.S341R unknown unknown 
 

Sri Lankan 
F 

Dung 2013 

c.1028T>G p.M343R c.1038C>A p.F346L Severe Japanese 
F 

Ogawa 1995 

c.1032C>G p.D344E c.286G>T p.G96C Severe Vietnam  Bunge 1997 

c.1046delG c.1046delG n/a, reported as allele n/a, reported as allele 
 

Chinese  Ye 2013 

c.1052C>T p.A351V n/a, reported as allele n/a, reported as allele Severe Italian  Tomatsu 2005 

c.1055T>C p.L352P c.860C>T p.S287L Attenuated 
  

Tomatsu 2005 

c.1070delC p.P357RfsTer21 c.1070delC p.P357RfsTer21 Severe Middle Eastern 
M 

Morrone 2014 

c.[1070C>T; c.1156C>T] p.[P357L; p.R386C] c.[1070C>T; c.1156C>T] p.[P357L; p.R386C] Severe Italian 
F 

Tomatsu 2004b 

c.1070C>T p.P357L c.1156C>T p.R386C Moderate Spanish M Morrone 2014 

c.1082G>T p.R361G c.1082G>T p.R361G 
 

German 
F 

Bunge 1997 

c.1097T>C p.L366P c.1097T>C p.L366P Severe Chinese 
 

He 2013 

c.1097T>C p.L366P c.1097T>C p.L366P Severe Chinese 
 

He 2013 

not given p.L366P n/a, reported as allele n/a, reported as allele 
 

Chinese  Ye 2013 

c.1106T>C p.L369P n/a, reported as allele n/a, reported as allele Severe Brazilian  Tomatsu 2005 

c.1106T>C p.L369P n/a, reported as allele n/a, reported as allele Severe 
Dutch/Irish/Scottish

/French 
 Tomatsu 2005 

c.1114delC p.L372SfsTer6 c.1114delC p.L372SfsTer6 
Rapidly 

progressing 
Portuguese 

M 
Morrone 2014 

c.1127G>A p.R376Q c.337A>T p.I113F Severe Irish 
M 

Tomatsu 2004c 

c.1127G>A p.R376Q c.1127G>A p.R376Q Severe British/Irish 
M 

Yamada 1998 

c.1138A>G p.R380G c.1138A>G p.R380G 
Rapidly 

progressing 
Cape Verdean 

M 
Morrone 2014 

c.1139G>C p.R380T c.1139G>C p.R380T 
 

Asian-multiethnic 
F 

Morrone 2014 

c.1139G>C p.R380T n/a, reported as allele n/a, reported as allele Severe Brazilian-Asian  Tomatsu 2005 
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c.1140G>T p.R380S c.423G>T p.W141C Mild Argentine 
M 

Tomatsu 2004a 

c.1140G>T p.R380S c.423G>T p.W141C Attenuated 
  

Tomatsu 2005 

c.1140G>T p.R380S c.1355_1356insT p.F452fsTer42 Mild Argentine 
M 

Tomatsu 2004a 

c.1140G>T p.R380S c.1355_1356insT p.F452fsTer42 Attenuated 
  

Tomatsu 2005 

c.1142delC p.P381LfsTer9 c.1142delC p.P381LfsTer9 Severe Portuguese 
F 

Morrone 2014 

c.1156C>T p.R386C c.423_566del Exon 5 skipping Moderate Spanish 
M 

Morrone 2014 

c.1156C>T p.R386C c.502G>A p.G168R Severe Polish 
M 

Bunge 1997 

c.1156C>T p.R386C c.530A>G p.N177S 
 

Chinese 
 

He 2013 

c.1156C>T p.R386C c.1156C>T p.R386C Severe Turkish 
M 

Bunge 1997 

c.1156C>T p.R386C c.1156C>T p.R386C 
 

Polish 
F 

Bunge 1997 

c.1156C>T p.R386C c.1156C>T p.R386C Severe British 
 

Tomatsu 1997 

c.1156C>T p.R386C c.1156C>T p.R386C Severe Italian 
F 

Tomatsu 2004b 

c.1156C>T p.R386C c.1156C>T p.R386C Severe Italian 
F 

Tomatsu 2004b 

c.1156C>T p.R386C c.1156C>T p.R386C Severe Argentine 
F 

Tomatsu 2004a 

c.1156C>T p.R386C c.1156C>T p.R386C Severe Argentine 
M 

Tomatsu 2004a 

c.1156C>T p.R386C c.1156C>T p.R386C Severe Chilean M Tomatsu 2004a 

c.1156C>T p.R386C c.1156C>T p.R386C Severe Colombian 
F 

Tomatsu 2004a 

c.1156C>T p.R386C c.1156C>T p.R386C 
Rapidly 

progressing 
Spanish 

F 
Pajares 2012 

c.1156C>T p.R386C c.1156C>T p.R386C Severe 
American 

Caucasian, 
Hispanic/Greek 

F 
Dung 2013 

c.1156C>T p.R386C c.1156C>T p.R386C Moderate Spanish 
M 

Morrone 2014 

c.1156C>T p.R386C c.1156C>T p.R386C 
 

Chinese 
 

He 2013 
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c.1156C>T p.R386C c.1157G>A p.R386H Severe Chilean 
M 

Tomatsu 2004a 

c.1156C>T p.R386C c.1209_1210delGAinsTT p.W403_T404delinsCS 
 

Chinese 
 

He 2013 

c.1156C>T p.R386C c.1219A>C p.N407H Severe French 
M 

Dung 2013 

c.1156C>T p.R386C c.1219A>C p.N407H 
Slowly 

progressing 
Portuguese 

M 
Morrone 2014 

c.1156C>T p.R386C c.1364+1G>A c.1364+1G>A Severe German 
F 

Bunge 1997 

c.1156C>T p.R386C c.1483A>T p.N495Y 
Slowly 

progressing 
Spanish 

M 
Pajares 2012 

c.1156C>T p.R386C large deletion large deletion Severe Japanese 
M 

Ogawa 1995 

c.1156C>T p.R386C large deletion large deletion Severe Japanese M Fukuda 1996 

c.1156C>T p.R386C unknown unknown Mild Argentine 
M 

Tomatsu 2004a 

c.1156C>T p.R386C unknown unknown Mild Argentine M Tomatsu 2004a 

c.1156C>T p.R386C unknown unknown Severe Brazilian 
F 

Tomatsu 2004a 

c.1156C>T p.R386C unknown unknown Severe Colombian 
M 

Tomatsu 2004a 

c.1156C>T p.R386C unknown unknown Severe Mexican 
M 

Tomatsu 2004c 

c.1156C>T p.R386C unknown unknown Intermediate Chinese 
M 

Wang 2010 

c.1157G>A p.R386H unknown unknown 
 

British 
M 

Morrone 2014 

c.1162G>A p.D388N c.319G>A p.A107T Attenuated 
  

Tomatsu 2005 

c.1168delC p.L390Ter c.1168delC p.L390Ter Severe Turkish 
M 

Bunge 1997 

not given p.L390P n/a, reported as allele n/a, reported as allele 
 

Chinese  Ye 2013 

c.1168delC p.L390Ter unknown unknown 
 

Turkish 
 

Morrone 2014 

c.1171A>G p.M391V c.331C>T p.Q111Ter Attenuated 
  

Tomatsu 2005 

c.1171A>G p.M391V c.405_422+1del c.405_422+1del 
 

French Canadian 
 

Morrone 2014 

c.1171A>G p.M391V c.704C>A p.T235K 
 

French Canadian 
 

Morrone 2014 
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c.1171A>G p.M391V c.841_867del p.T281_N289del 
 

French Canadian 
 

Morrone 2014 

c.1171A>G p.M391V c.1012C>T p.Q338Ter Mild 
Irish/German/Swedi

sh F 
Tomatsu 2004c 

c.1171A>G p.M391V c.1171A>G p.M391V Mild French 
F 

Tomatsu 2004c 

c.1171A>G p.M391V c.1171A>G p.M391V Mild French 
M 

Tomatsu 2004c 

c.1171A>G p.M391V c.1171A>G p.M391V Attenuated 
  

Tomatsu 2005 

c.1171A>G p.M391V c.1171A>G p.M391V Severe 
American 

Caucasian, 
German 

F 
Dung 2013 

c.1171A>G p.M391V c.1171A>G p.M391V 
 

French Canadian 
 

Morrone 2014 

c.1171A>G p.M391V c.1354T>A p.F452I Attenuated 
Canadian 
Caucasian M 

Dung 2013 

c.1171A>G p.M391V c.1354T>A p.F452I Attenuated 
Canadian 
Caucasian F 

Dung 2013 

c.1171A>G p.M391V unknown unknown 
 

Canadian 
Caucasian M 

Dung 2013 

c.1175C>T p.A392V c.1175C>T p.A392V 
 

Asian-multiethnic 
F 

Morrone 2014 

c.1175C>T p.A392V c.1175C>T p.A392V 
 

Asian-multiethnic 
F 

Morrone 2014 

c.1175C>T p.A392V c.1175C>T p.A392V 
 

Asian-multiethnic 
M 

Morrone 2014 

c.1175C>T p.A392V c.1175C>T p.A392V Severe Chinese 
 

He 2013 

c.1176_1178del3 p.A392del c.1176_1178del3 p.A392del Severe Middle Eastern 
M 

Morrone 2014 

c.1176_1178del3 p.A392del n/a, reported as allele n/a, reported as allele 
 

Chinese  Ye 2013 

c.1177_1178insT p.A393CfsTer23 c.1177_1178insT p.A393CfsTer23 
 

Turkish  Terzioglu 2002 

c.1184T>C p.L395P n/a, reported as allele n/a, reported as allele Undefined Caucasian  Tomatsu 2005 

c.1188delG c.1188delG n/a, reported as allele n/a, reported as allele 
 

Chinese  Ye 2013 

c.1192C>G p.H398D c.1192C>G p.H398D Mild Pakistani 
M 

Tomatsu 2004c 

c.1192C>G p.H398D c.1192C>G p.H398D Mild Pakistani 
F 

Tomatsu 2004c 
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c.1192C>G p.H398D c.1192C>G p.H398D Attenuated 
  

Tomatsu 2005 

c.1201C>T p.H401Y n/a, reported as allele n/a, reported as allele Undefined Italian  Tomatsu 2005 

c.1209_1210delGAinsTT p.W403_T404delinsCS n/a, reported as allele n/a, reported as allele 
 

Chinese  Ye 2013 

c.1214G>A p.W405Ter n/a, reported as allele n/a, reported as allele 
 

Chinese  Ye 2013 

c.1219A>C p.N407H c.1219A>C p.N407H Intermediate German 
F 

Bunge 1997 

c.1219A>C p.N407H c.1559G>A p.W520Ter 
 

British 
M 

Morrone 2014 

c.1219A>C p.N407H n/a, reported as allele n/a, reported as allele Severe 
 

 Tomatsu 2005 

c.1219A>C p.N407H n/a, reported as allele n/a, reported as allele Severe 
 

 Tomatsu 2005 

c.1219A>C p.N407H unknown unknown Intermediate Dutch 
F 

Bunge 1997 

c.1226G>C p.W409S c.1226G>C p.W409S Attenuated 
  

Tomatsu 2005 

c.1243-1G>A c.1243-1G>A c.451C>A p.P151T Severe Korean 
 

Lee 2012 

c.1243-1G>A c.1243-1G>A unknown unknown Severe French 
F 

Bunge 1997 

c.1243-1G>C c.1243-1G>C unknown unknown 
 

Chinese 
 

He 2013 

c.1244G>T p.G415V c.1244G>T p.G415V 
 

Portuguese 
M 

Morrone 2014 

c.1247T>C p.I416T c.1247T>C p.I416T 
 

Asian-multiethnic 
M 

Morrone 2014 

c.1259C>G p.P420R c.1259C>G p.P420R 
 

Asian-multiethnic 
F 

Morrone 2014 

not given p.P420S n/a, reported as allele n/a, reported as allele 
 

Chinese  Ye 2013 

c.1262G>A p.G421E n/a, reported as allele n/a, reported as allele 
  

 Lissens 1999 

c.1264C>A p.Q422K c.425A>G p.H142R Severe Chinese 
M 

Wang 2010 

c.1264C>T p.Q422Ter c.1264C>T p.Q422Ter Severe Chinese 
M 

Wang 2010 

c.1290_1291delCA p.H430QfsTer71 c.1030G>A p.D344N Severe Japanese 
M 

Ogawa 1995 

c.1290_1291delCA p.H430QfsTer71 c.1290_1291delCA p.H430QfsTer71 
 

Japanese 
M 

Fukuda 1992 
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1
st

 allele 2
nd

 allele Assessed 
growth 

phenotype 

Reported 
country/ethnicity 

Sex First author Year 
Base change 

Predicted effect on 
protein 

Base change 
Predicted effect on 

protein 

c.1290_1291delCA p.H430QfsTer71 c.1290_1291delCA p.H430QfsTer71 Severe Japanese F Ogawa 1995 

c.1349A>T p.E450V n/a, reported as allele n/a, reported as allele Severe Japanese  Tomatsu 2005 

c.1349A>T p.E450V unknown unknown Severe Japanese 
M 

Ogawa 1995 

c.1354T>C p.F452L c.866A>G p.G290S Severe Chinese 
M 

Wang 2010 

c.1354T>C p.F452L c.1019G>A p.G340D Severe Chinese 
M 

Wang 2010 

c.1354T>A p.F452I c.1485C>G p.N495K Attenuated 
Canadian 
Caucasian F 

Dung 2013 

c.1354T>A p.F452I n/a, reported as allele n/a, reported as allele Severe American  Tomatsu 2005 

not given p.F452L n/a, reported as allele n/a, reported as allele 
 

Chinese  Ye 2013 

not given p.L454P n/a, reported as allele n/a, reported as allele 
 

Chinese  Ye 2013 

c.1408T>C p.S470P n/a, reported as allele n/a, reported as allele Undefined American  Tomatsu 2005 

c.1417C>T p.Q473Ter c.1417C>T p.Q473Ter 
 

Turkish 
 

Terzioglu 2002 

c.1417C>T p.Q473Ter c.1460A>G p.N487S 
   

Tomatsu 1995 

c.1429_1455del p.E477_Q485del c.1429_1455del p.E477_Q485del Severe Middle Eastern 
F 

Morrone 2014 

c.1450C>T p.P484S c.1A>G p.M1V Attenuated 
  

Tomatsu 2005 

c.1450C>T p.P484S n/a, reported as allele n/a, reported as allele Attenuated Japanese  Tomatsu 2005 

c.1474G>A p.A492T c.1474G>A p.A492T Severe Middle Eastern 
M 

Morrone 2014 

c.1480A>G p.M494V c.1480A>G p.M494V Severe Turkish 
M 

Bunge 1997 

c.1480A>G p.M494V c.1480A>G p.M494V 
 

Turkish 
 

Morrone 2014 

c.1485C>G p.N495K c.1485C>G p.N495K Severe Middle Eastern 
M 

Morrone 2014 

c.1498G>A p.G500S c.1498G>A p.G500S 
 

Moroccan 
F 

Morrone 2014 

c.1560G>A p.W520Ter c.868G>C p.G290R 
 

Chinese 
 

He 2013 

c.1567T>G p.Ter523EextTer93 c.374C>T p.P125L 
 

Chinese 
F 

Zhao 2011 
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growth 

phenotype 

Reported 
country/ethnicity 

Sex First author Year 
Base change 

Predicted effect on 
protein 

Base change 
Predicted effect on 

protein 

c.1568A>G p.Ter523Wext c.1568A>G p.Ter523Wext Severe Korean 
 

Lee 2012 

not given p.Ter523EextTer93 unknown unknown 
 

Chinese 
 

He 2013 

c.422+2_+3insT p.W141fsTer41 c.1195delA p.K399fsTer41 Severe Iraqi 
M 

Dung 2013 

c.422+2_+3insT p.W141fsTer41 c.1195delA p.K399fsTer41 Severe Iraqi 
F 

Dung 2013 

double deletion double deletion c.413T>C p.V138A Intermediate Japanese 
M 

Ogawa 1995 

double deletion double deletion c.442C>T p.Q148Ter Severe Japanese 
M 

Ogawa 1995 

double deletion double deletion c.451C>T p.P151S Severe Japanese 
M 

Ogawa 1995 

double deletion double deletion double deletion double deletion Severe Japanese 
M 

Ogawa 1995 

unknown unknown c.917T>C p.F306S 
 

Chinese 
 

He 2013 

unknown unknown c.953T>G p.M318R 
 

Chinese 
 

He 2013 

unknown unknown not given p.L400RfsTer54 
 

Chinese 
 

He 2013 
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Supp. Table S3. Frequency of GALNS alleles reported from patients with Morquio A 

Nucleotide 
alteration 

Predicted effect 
on protein 

Exon  
Alleles 

reported 
Reported 

country/ethnicity 
Reference 

c.1A>G p.M1V 1 10 Italian, Japanese, unknown 
(Montaño et al., 2007; Tomatsu et al., 

2004b; Tomatsu et al., 2005) 

c.3G>A p.M1I 1 2 Chinese, Finnish (Dung et al., 2013; Ye et al., 2013) 

c.29G>A p.W10Ter 1 7 Austrian, Italian, unknown 
(Dung et al., 2013; Tomatsu et al., 2004b; 
Tomatsu et al., 2005; Bunge et al., 1997) 

c.43C>A p.L15M 1 2 Scottish, unknown (Tomatsu et al., 2005) 

c.47T>A p.V16E 1 2 Brazilian (Morrone et al., 2014) 

c.67G>C p.G23R 1 2 Italian, unknown 
(Tomatsu et al., 2005; Tomatsu et al., 

2004b) 

not given p.N32D 1 1 Chinese (Ye et al., 2013) 

c.106_111del p.L36_L37del 1 4 Chinese, Taiwanese 
(Guo et al., 2012; Wang et al., 2010; 

Yang et al., 2001) 

c.107T>C p.L36P 1 2 Mexican, unknown (Tomatsu et al., 2005) 

c.107T>G p.L36R 1 6 Asian-multiethnic (Morrone et al., 2014) 

c.118G>A p.D40N 1 2 Asian-multiethnic (Morrone et al., 2014) 

c.120+1G>A c.120+1G>A Intron 1 23 Tunisian, unknown 
(Carraresi et al., 2008; Khedhiri et al., 

2011; Laradi et al., 2006) 

c.120+1G>C c.120+1G>C Intron 1 2 Middle Eastern (Morrone et al., 2014) 

c.120_121ins158 p.D40fsTer20 Intron 1 2 Japanese, Mexican (Tomatsu et al., 2005) 

c.121-1G>A c.121-1G>A Intron 1 4 Middle Eastern (Morrone et al., 2014) 

c.121-2A>G c.121-2A>G Intron 1 4 Japanese (Ogawa et al., 1995) 

c.121-2779_567-
248, c.1140-

730_1365-1530 
double gene deletion Intron 1 8 Japanese 

(Tomatsu et al., 1996; Tomatsu et al., 
2005) 

c.121-?_244+?del 
p.M41_P81>RfsTer4

7 
Intron 1 2 Japanese (Tomatsu et al., 2005) 
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Nucleotide 
alteration 

Predicted effect 
on protein 

Exon  
Alleles 

reported 
Reported 

country/ethnicity 
Reference 

c.121A>T p.M41L 2 8 
Acadian, American 

Caucasian, unknown 
(Dung et al., 2013; Tomatsu et al., 2004c; 

Tomatsu et al., 2005) 

c.121-1G>A p.M41RfsTer46 2 3 American Caucasian (Dung et al., 2013) 

c.121-1G>C c.121-1G>C 2 2 
Ukrainian 

(Dung et al., 2013; Tomatsu et al., 2005) 

c.122T>A p.M41K 2 2 American Caucasian (Dung et al., 2013) 

c.125G>A p.G42E 2 2 Italian (Dung et al., 2013; Tomatsu et al., 2005) 

c.139G>A p.G47R 2 7 Honduran, Polish, Spanish 
(Bunge et al., 1997; Dung et al., 2013; 

Pajares et al., 2012; Tomatsu et al., 
2004c) 

c.143T>G p.V48G 2 1 British (Morrone et al., 2014) 

c.151G>A p.E51K 2 2 Brazilian (Morrone et al., 2014) 

c.154_165del12 p.P52_E55del 2 1 Irish (Tomatsu et al., 2004c) 

c.158C>T p.S53F 2 1 Japanese (Tomatsu et al., 2005) 

not given p.D60E 2 1 Chinese (Ye et al., 2013) 

c.178G>A p.D60N 2 9 Finnish, unknown 
(Bunge et al., 1997; Montaño et al., 2003; 

Tomatsu et al., 2005) 

c.181C>T p.R61W 2 4 
American, American 
Caucasian, unknown 

(Dung et al., 2013; Tomatsu et al., 2005) 

c.196G>A p.G66R 2 5 Tunisian 
(Khedhiri et al., 2011; Khedhiri et al., 

2012; Laradi et al., 2006) 

c.[199C>A, 
c.1226G>C] 

p.[L67M, p.W409S] [2; 11] 2 Dutch (Bunge et al., 1997) 

c.205T>G p.F69V 2 2 Colombian (Kato et al., 1997; Tomatsu et al., 2004c) 

c.209_220del p.N71_S74delinsT 2 2 Irish, unknown (Tomatsu et al., 2005) 

c.218A>G p.Y73C 2 2 Korean (Lee et al., 2012; Park et al., 2013) 

c.221C>T p.S74F 2 1 Spanish (Pajares et al., 2012) 
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Nucleotide 
alteration 

Predicted effect 
on protein 

Exon  
Alleles 

reported 
Reported 

country/ethnicity 
Reference 

c.224C>G p.A75G 2 4 Colombian (Tomatsu et al., 2004a) 

c.230C>G p.P77R 2 10 
Asian-multiethnic, Caucasian, 

Middle Eastern, Saudi 
Arabian 

(Dung et al., 2013; Morrone et al., 2014; 
Tomatsu et al., 2004c) 

c.235_236delTG p.C79LfsTer78 2 1 Dutch (Bunge et al., 1997) 

c.236G>A p.C79Y 2 3 Argentine, Italian 
(Catarzi et al., 2012; Tomatsu et al., 

2004a) 

c.239C>T p.S80L 2 2 British 
(Morrone et al., 2014; Tomatsu et al., 

2005) 

c.242C>T p.P81L 2 3 Turkish, unknown (Morrone et al., 2014) 

c.244T>C p.S82P 2 2 Canadian (Dung et al., 2013) 

c.245C>T p.S82L 3 3 
American Caucasian, 

Chinese 
(Dung et al., 2013; Wang et al., 2010) 

c.251C>A p.A84E 3 2 Portuguese (Morrone et al., 2014) 

c.253G>A p.A85T 3 2 Tunisian (Khedhiri et al., 2011) 

c.257T>C p.L86P 3 1 Finnish (Dung et al., 2013) 

c.263C>T p.T88I 3 1 Chinese (Wang et al., 2010) 

c.268C>T p.R90W 3 8 
Asian-multiethnic, Australian, 

British, Pakistani, Turkish 
(Morrone et al., 2014; Tomatsu et al., 

1995; Tomatsu et al., 2004c) 

c.272T>C p.L91P 3 2 Portuguese (Morrone et al., 2014) 

c.278T>A p.I93N 3 1 
American Caucasian: 

Albanian 
(Dung et al., 2013) 

c.280C>T p.R94C 3 11 
Brazilian, Canadian, 

Caucasian, Middle Eastern, 
unknown 

(Cole et al., 1996; Dung et al., 2013; 
Morrone et al., 2014; Ogawa et al., 1995; 

Tomatsu et al., 2005) 

c.280C>G p.R94G 3 8 Japanese, Polish, unknown 
(Bunge et al., 1997; Ogawa et al., 1995; 
Tomatsu et al., 2004c; Tomatsu et al., 
2005; Tylki-Szymanska et al., 1998) 

c.281G>T p.R94L 3 3 Portuguese, Turkish 
(Morrone et al., 2014; Tomatsu et al., 

2005) 
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Nucleotide 
alteration 

Predicted effect 
on protein 

Exon  
Alleles 

reported 
Reported 

country/ethnicity 
Reference 

c.286G>T p.G96C 3 1 Vietnam (Bunge et al., 1997) 

c.287G>T p.G96V 3 3 Irish 
(Tomatsu et al., 1995; Yamada et al., 

1998) 

c.289T>G p.F97V 3 2 Canadian, unknown (Cole et al., 1996; Tomatsu et al., 2005) 

c.319G>A p.A107T 3 7 British, Chinese, unknown 
(Morrone et al., 2014; Tomatsu et al., 

2004b; Tomatsu et al., 2005; Wang et al., 
2010) 

c.320–1G>T p.A107GfsTer54 Intron 3 1 Chilean (Dung et al., 2013) 

c.331C>T p.Q111Ter 4 2 British, unknown 
(Morrone et al., 2014; Tomatsu et al., 

2005) 

c.332A>G p.Q111R 4 4 Dutch, unknown (Bunge et al., 1997; Tomatsu et al., 2005) 

c.334delG p.E112RfsTer15 4 8 Turkish (Terzioglu et al., 2002) 

c.337A>T p.I113F 4 52 

American Caucasian, 
Australian, British, 

British/German, British/Irish, 
Irish, unknown 

(Dung et al., 2013; Morrone et al., 2014; 
Tomatsu et al., 1995; Tomatsu et al., 

2004c; Tomatsu et al., 2005; Yamada et 
al., 1998) 

c.346G>A p.G116S 4 12 

American Caucasian, 
American Caucasian: Italian, 
Asian-multiethnic, Brazilian, 

Portuguese, Turkish 

(Dung et al., 2013; Morrone et al., 2014; 
Tomatsu et al., 2004a) 

c.347G>T p.G116V 4 14 Asian-multiethnic, Norwegian (Morrone et al., 2014) 

c.363G>C p.E121D 4 2 African-Varied (Pajares et al., 2012) 

c.374C>T p.P125L 4 9 
Chinese, Italian, Japanese, 

unknown 

(Dung et al., 2013; He et al., 2013; 
Tomatsu et al., 1997; Tomatsu et al., 

2004b; Zhao et al., 1990) 

c.376G>T p.E126Ter 4 1 Australian (Morrone et al., 2014) 

c.385A>T p.K129Ter 4 1 unknown (Carraresi et al., 2008) 

c.405_422+1del c.405_422+1del 4 2 
Canadian Caucasian, French 

Canadian 
(Dung et al., 2013; Morrone et al., 2014) 

c.405C>G p.S135R 4 1 unknown (Yamada et al., 1998) 
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Nucleotide 
alteration 

Predicted effect 
on protein 

Exon  
Alleles 

reported 
Reported 

country/ethnicity 
Reference 

c.409_420del12 c.409_c.420del12 4 1 Chinese (Ye et al., 2013) 

c.413T>C p.V138A 4 3 Japanese 
(Ogawa et al., 1995; Tomatsu et al., 

1996; Tomatsu et al., 2005) 

c.415G>A p.G139S 4 16 

American black, American 
Caucasian, Argentine, 

Brazilian, Chinese, 
Irish/German, Korean, 

Spanish, unknown 

(Dung et al., 2013; Lee et al., 2012; 
Morrone et al., 2014; Pajares et al., 2012; 

Tomatsu et al., 2004a; Tomatsu et al., 
2004c; Tomatsu et al., 2005; Wang et al., 

2010) 

c.421T>A p.W141R 4 4 Turkish (Bunge et al., 1997; Morrone et al., 2014) 

c.422G>A p.W141Ter 4 3 British (Morrone et al., 2014) 

c.422+2_+8del p.W141CfsTer29 Intron 4 1 Canadian (Tomatsu et al., 2005) 

c.422+2_+3insT p.W141fsTer41 Intron 4 2 Iraqi (Dung et al., 2013) 

c.423-1G>A c.423-1G>A Intron 4 4 Afghan 
(Fukuda et al., 1996; Yamada et al., 

1998) 

c.423_566del Exon 5 skipping  6 Chinese, Spanish 
(Morrone et al., 2014; Pajares et al., 

2012; Wang et al., 2010) 

c.423G>T p.W141C 5 2 Argentine, unknown 
(Tomatsu et al., 2004a; Tomatsu et al., 

2005) 

c.425A>G p.H142R 5 1 Chinese (Wang et al., 2010) 

c.433C>T p.H145Y 5 2 Canadian (Morrone et al., 2014) 

c.442C>T p.Q148Ter 5 3 Japanese 
(Ogawa et al., 1995; Tomatsu et al., 

1996; Tomatsu et al., 2004a) 

c.448C>T p.H150Y 5 2 Italian, unknown 
(Tomatsu et al., 2004b; Tomatsu et al., 

2005) 

c.451C>T p.P151S 5 3 Japanese 
(Ogawa et al., 1995; Tomatsu et al., 

1996; Cole et al., 1996) 

c.451C>A p.P151T 5 10 Korean (Lee et al., 2012; Park et al., 2013) 

c.452C>T p.P151L 5 15 
Asian-multiethnic, Japanese, 

Pakistani 

(Cole et al., 1996; Dung et al., 2013; 
Morrone et al., 2014; Tomatsu et al., 

1995; Tomatsu et al., 1996) 
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alteration 

Predicted effect 
on protein 

Exon  
Alleles 

reported 
Reported 

country/ethnicity 
Reference 

c.463G>A p.G155R 5 4 Bulgarian, Chinese, Spanish 
(Bunge et al., 1997; Pajares et al., 2012; 

Wang et al., 2010) 

c.464G>A p.G155E 5 1 Dutch/Irish/Scottish (Tomatsu et al., 2004c) 

c.466T>C p.F156L 5 2 Middle Eastern (Morrone et al., 2014) 

c.467T>C p.F156S 5 2 French, unknown (Bunge et al., 1997; Tomatsu et al., 2005) 

c.467T>G p.F156C 5 2 Australian, British/Irish 
(Morrone et al., 2014; Yamada et al., 

1998) 

c.477G>T p.W159C 5 10 
Middle Eastern, Saudi 

Arabian 
(Morrone et al., 2014; Qubbaj et al., 

2008) 

c.477G>A p.W159Ter 5 2 American Caucasian 
(Dung et al., 2013) 

not given p.G161E 5 1 Chinese (Ye et al., 2013) 

c.485C>T p.S162F 5 7 Colombian (Dung et al., 2013; Kato et al., 1997) 

c.488C>A p.P163H 5 2 Chinese 
(Wang et al., 2010; Ye et al., 2013) 

c.489delC p.N164TfsTer34 5 2 Norwegian, unknown 
(Bunge et al., 1997; Morrone et al., 2014) 

c.491A>C p.N164T 5 3 Brazilian (Tomatsu et al., 2004a) 

c.494G>A p.C165Y 5 2 Brazilian 
(Kubaski et al., 2013) 

c.497A>G p.H166R 5 2 British 
(Morrone et al., 2014) 

c.498delC p.H166fsTer32 5 5 
American, American 
Caucasian, unknown (Dung et al., 2013; Tomatsu et al., 2005) 

c.498C>G p.H166Q 5 4 
Australian, Irish/Danish, 

unknown 
(Morrone et al., 2014; Tomatsu et al., 

2004c; Tomatsu et al., 2005) 

c.499T>G p.F167V 5 5 Italian, unknown (Montaño et al., 2007; Tomatsu et al., 
2005) 
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Predicted effect 
on protein 

Exon  
Alleles 

reported 
Reported 

country/ethnicity 
Reference 

c.501insT p.G168WfsTer3 5 1 German 
(Bunge et al., 1997) 

c.502_503delGGins
TT 

p.G168L 5 2 Chinese 
(Wang et al., 2010; Ye et al., 2013) 

c.502G>A p.G168R 5 1 Polish 
(Bunge et al., 1997) 

c.512A>C p.D171A 5 4 unknown (Sukegawa et al., 2000; Tomatsu et al., 
2005) 

c.530A>G p.N177S 5 1 Chinese 
(He et al., 2013) 

c.532_533delAT p.I178PfsTer13 5 1 Lebanese 
(Bunge et al., 1997) 

c.535C>T p.P179S 5 2 Turkish (Morrone et al., 2014; Terzioglu et al., 
2002) 

c.536C>A p.P179H 5 2 
unknown (Bunge et al., 1997) 

c.536C>T p.P179L 5 2 
unknown (Yamada et al., 1998) 

c.554A>G p.E185G 5 1 British 
(Tomatsu et al., 2005) 

c.[566+?_1003-
?dup; 

1139+?_1140-?del] 

complex 
rearrangement: 
duplication from 

intron 5 to intron 9, 
deletion in intron 10 

Intron 5 1 Middle Eastern 
(Morrone et al., 2014) 

c.567-131ins42 c.567-131ins42 Intron 5 3 Mexican, unknown 
(Tomatsu et al., 2005) 

c.567-1G>T c.567-1G>T Intron 5 1 Chinese 
(Wang et al., 2010) 

c.600delG p.E202KfsTer115 6 2 British, New Zealander (Morrone et al., 2014; Tomatsu et al., 
2004c) 
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reported 
Reported 

country/ethnicity 
Reference 

c.602G>A p.G201E 6 6 Middle Eastern 
(Morrone et al., 2014) 

c.608C>T p.A203V 6 3 Brazilian 
(Dung et al., 2013; Tomatsu et al., 2005) 

c.612C>G p.N204K 6 13 
American Caucasian, 
Japanese, unknown 

(Dung et al., 2013; Fukuda et al., 1996; 
Ogawa et al., 1995; Tomatsu et al., 

2004c; Tomatsu et al., 2005) 

c.627C>G p.Y209Ter 6 2 
unknown (Morrone et al., 2014) 

c.631C>T p.Q211Ter 6 1 Italian 
(Tomatsu et al., 2004b) 

c.634-1G>A c.634-1G>A Intron 6 1 Chinese 
(Wang et al., 2010) 

c.634-1G>T p.E212VfsTer9 Intron 6 1 Greek 
(Dung et al., 2013) 

c.641T>C p.L214P 7 2 Turkish 
(Morrone et al., 2014) 

c.647T>C p.F216S 7 2 Middle Eastern 
(Morrone et al., 2014) 

c.688T>G p.W230G 7 4 Asian-multiethnic, Pakistani 
(Morrone et al., 2014) 

c.689G>A p.W230Ter 7 3 Finnish, unknown (Montaño et al., 2003; Tomatsu et al., 
2005) 

c.697G>A p.D233N 7 6 
German/Polish, Middle 

Eastern, Polish 
(Dung et al., 2013; Morrone et al., 2014; 

Tomatsu et al., 2004c) 

c.704C>A p.T235K 7 1 French Canadian 
(Morrone et al., 2014) 

c.706C>G p.H236D 7 2 Chinese 
(Wang et al., 2010) 

c.708delC p.H236RfsTer25 8 4 Turkish 
(Terzioglu et al., 2002) 

c.715G>T p.V239F 7 4 Brazilian 
(Dung et al., 2013; Tomatsu et al., 2005) 
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Reported 
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Reference 

c.719A>G p.Y240C 7 2 Chinese, unknown 
(Morrone et al., 2014; Ye et al., 2013) 

c.725C>G p.S242C 7 2 Korean (Lee et al., 2012; Park et al., 2013) 

c.740G>A p.G247D 7 9 

American Caucasian, 
American Caucasian: 

German/Swedish, Australian, 
British, German, 

Irish/German, Norwegian, 
unknown 

(Bunge et al., 1997; Dung et al., 2013; 
Morrone et al., 2014; Tomatsu et al., 

2005) 

c.751C>T p.R251Ter 7 1 British 
(Morrone et al., 2014) 

c.752G>A p.R251Q 7 6 
British, Irish, Korean, 
Chinese, unknown 

(Lee et al., 2012; Morrone et al., 2014; Ye 
et al., 2013) 

c.757C>T p.R253W 7 18 Pakistani, unknown (Morrone et al., 2014; Tomatsu et al., 
2005) 

c.758+1G>C c.758+1G>C Intron 7 1 Japanese 
(Tomatsu et al., 2004c) 

c.758+4A>T c.758+4A>T Intron 7 1 Greek 
(Morrone et al., 2014) 

c.758G>A p.R253Q 8 1 American Caucasian 
(Dung et al., 2013) 

c.761A>G p.Y254C 8 6 
American Caucasian, 

Spanish (Dung et al., 2013; Pajares et al., 2012) 

c.769G>A p.A257T 8 1 Polish 
(Yamada et al., 1998) 

c.776G>A p.R259Q 8 11 
Austrian, Hispanic, Polish, 

unknown 

(Bunge et al., 1997; Dung et al., 2013; 
Morrone et al., 2014; Tomatsu et al., 
2005; Tylki-Szymanska et al., 1998) 

c.778G>A p.E260K 8 1 Spanish (Pajares et al., 2012) 

c.780G>C p.E260D 8 1 Danish 
(Tomatsu et al., 2005) 
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c.791G>C p.S264T 8 2 British 
(Morrone et al., 2014) 

c.833_859del27 p.A277_N288del 8 1 unknown 
(Tomatsu et al., 2005) 

c.841_867del p.T281_N289del 8 7 
British, Dutch, French 

Canadian, Irish 
(Bunge et al., 1997; Morrone et al., 2014; 

Tomatsu et al., 1995) 

c.850_852delTTC p.F284del 8 1 Italian 
(Tomatsu et al., 2004b) 

c.850T>G p.F284V 8 5 British, Turkish 
(Dung et al., 2013; Morrone et al., 2014; 

Tomatsu et al., 2005; Yamada et al., 
1998) 

c.853_855delTTC p.F285del 8 2 
American Caucasian, 

British/German/Portuguese, 
Korean 

(Dung et al., 2013; Lee et al., 2012) 

c.860C>T p.S287L 8 20 

Austrian, Greek, 
Irish/Italian/Polish, 

Macedonian, Middle Eastern, 
New Zealander, Polish, 

Spanish, Turkish, unknown 

(Bunge et al., 1997; Dung et al., 2013; 
Morrone et al., 2014; Pajares et al., 2012; 

Tomatsu et al., 2004c; Tomatsu et al., 
2005) 

c.865A>G p.N289D 8 1 Australian 
(Morrone et al., 2014) 

c.866A>G p.N289S 8 2 Chinese (Wang et al., 2010) 

c.868G>C p.G290R 8 1 Chinese 
(He et al., 2013) 

c.868G>A p.G290S 
8 4 

British, Japanese, Chinese (He et al., 2013; Tomatsu et al., 2005; 
Wang et al., 2010)  

c.871G>A p.A291T 8 20 
Asian-multiethnic, British, 

Chinese, Finnish, Japanese, 
Pakistani, unknown 

(Bunge et al., 1997; Montaño et al., 2003; 
Morrone et al., 2014; Tomatsu et al., 

2004c; Tomatsu et al., 2005; Wang et al., 
2010) 
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Predicted effect 
on protein 

Exon  
Alleles 

reported 
Reported 

country/ethnicity 
Reference 

c.872C>A p.A291D 8 2 French, unknown 
(Bunge et al., 1997; Tomatsu et al., 2005) 

c.874delG p.A292PfsTer25 8 2 Turkish 
(Terzioglu et al., 2002) 

c.884C>T p.S295F 8 4 Austrian, Dutch, unknown (Bunge et al., 1997; Tomatsu et al., 
2004c; Tomatsu et al., 2005) 

c.898+1G>A c.898+1G>A Intron 8 2 Lebanese 
(Bunge et al., 1997) 

c.898+1G>C c.898+1G>C Intron 8 4 
Czech/German/Irish/Polish, 

unknown 
(Tomatsu et al., 2004c; Tomatsu et al., 

2005) 

c.898+1G>A p.G300DfsTer34 Intron 8 1 Ukrainian 
(Dung et al., 2013) 

c.899-1G>C c.899-1G>C Intron 8 2 British, unknown (Carraresi et al., 2008; Morrone et al., 
2014) 

c.899-2A>G c.899-2A>G Intron 8 1 Mexican/Lebanese 
(Tomatsu et al., 2004c) 

c.901G>T p.G301C 9 45 

African-Varied, American 
Caucasian, Australian, 

Brazilian, Chinese, 
Colombian, French, French 

Canadian, Moroccan, 
Portuguese, Spanish 

(Bunge et al., 1997; Dung et al., 2013; 
Kato et al., 1997; Morrone et al., 2014; 

Pajares et al., 2012; Tomatsu et al., 
2004c; Ye et al., 2013) 

c.917T>C p.F306S 9 1 Chinese 
(Ye et al., 2013) 

c.920T>C p.L307P 9 2 Brazilian 
(Tomatsu et al., 2004a) 

c.922T>C p.C308R 9 1 American Caucasian 
(Dung et al., 2013) 

c.925G>A p.G309R 9 2 British (Morrone et al., 2014; Tomatsu et al., 
2005) 
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Reported 

country/ethnicity 
Reference 

c.930G>C p.K310N 9 2 American, unknown 
(Tomatsu et al., 2005) 

c.934A>G p.T312A 9 1 Chinese 
(Wang et al., 2010) 

c.935C>G p.T312S 9 22 British/Irish, Irish, unknown 
(Morrone et al., 2014; Tomatsu et al., 

2004c; Tomatsu et al., 2005; Yamada et 
al., 1998) 

c.[937A>G; 
977G>C] 

p[T313A; W326S] 9 1 Australian 
(Morrone et al., 2014) 

c.938C>T p.T313M 9 2 
Canadian Caucasian, 

Irish/English (Dung et al., 2013) 

not given p.E315K 9 1 Chinese 
(Ye et al., 2013) 

c.947G>T p.G316V 9 1 Chinese 
(Wang et al., 2010) 

c.949G>A p.G317R 9 1 (blank) 
(Pollard et al., 2013) 

c.951dupG c.951dupG 9 1 (blank) (Pollard et al., 2013) 

c.953T>G p.M318R 9 19 
Chinese, Japanese, South-

East Asian, Taiwanese, 
unknown 

(Dung et al., 2013; He et al., 2013; 
Morrone et al., 2014; Ogawa et al., 1995; 

Wang et al., 2010; Yang et al., 2001) 

c.971C>A p.A324E 9 2 Chinese, unknown 
(Wang et al., 2010; Ye et al., 2013) 

c.974G>A p.W325Ter 9 2 Chinese 
(Wang et al., 2010) 

p.W325_W326del p.W325_W326del 9 1 Dutch 
(Bunge et al., 1997) 

c.975G>T p.W325C 9 2 
Canadian, Canadian 

Caucasian (Dung et al., 2013; Tomatsu et al., 2005) 

c.[ 977G>C; 
937A>G] 

p[W326S; T313A] 9 1 Australian 
(Morrone et al., 2014) 

c.1000C>T p.Q334Ter 9 7 Korean 
(Lee et al., 2012; Park et al., 2013) 
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country/ethnicity 
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c.1003-2A>C c.1003-2A>C Intron 9 1 Chinese 
(Ye et al., 2013) 

c.1003-42C>T c.1003-42C>T Intron 9 2 Italian 
(Tomatsu et al., 1997) 

c.1012C>T p.Q338Ter 10 2 
Irish/German/Swedish, 

Norwegian 
(Bunge et al., 1997; Tomatsu et al., 

2004c) 

c.1019G>A p.G340D 10 10 Austrian, Chinese (He et al., 2013; Tomatsu et al., 2004c; 
Wang et al., 2010) 

c.1023C>G p.S341R 10 9 Brazilian, British, Sri Lankan (Dung et al., 2013; Tomatsu et al., 2004a; 
Tomatsu et al., 2005) 

c.1028T>G p.M343R 10 1 Japanese 
(Ogawa et al., 1995) 

c.1030G>A p.D344N 10 1 Japanese 
(Ogawa et al., 1995) 

c.1032C>G p.D344E 10 1 Vietnam 
(Bunge et al., 1997) 

c.1034T>C p.L345P 10 1 German/Polish 
(Tomatsu et al., 2004c) 

c.1038C>A p.F346L 10 1 Japanese 
(Ogawa et al., 1995) 

c.1046delG c.1046delG 10 1 Chinese 
(Ye et al., 2013) 

c.1052C>T p.A351V 10 1 Italian 
(Tomatsu et al., 2005) 

c.1055T>C p.L352P 10 2 Irish/Italian/Polish, unknown (Tomatsu et al., 2004c; Tomatsu et al., 
2005) 

c.1070C>T p.P357L 10 1 Spanish 
(Morrone et al., 2014) 

c.[1070C>T; 
c.1156C>T] 

p.[P357L; p.R386C] 10 2 Italian 
(Tomatsu et al., 2004b) 
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reported 
Reported 

country/ethnicity 
Reference 

c.1070delC p.P357RfsTer21 10 2 Middle Eastern 
(Morrone et al., 2014) 

c.1082G>T p.R361G 
10 3 

British/German, German (Tomatsu et al., 2004c; Bunge et al., 
1997)  

c.1097T>C p.L366P 10 7 Chinese (Guo et al., 2012; He et al., 2013; Wang 
et al., 2010; Ye et al., 2013) 

c.1106T>C p.L369P 10 4 
Brazilian, 

Dutch/Irish/Scottish/French, 
Irish 

(Morrone et al., 2014; Tomatsu et al., 
2005) 

c.1114delC p.L372SfsTer6 10 2 Portuguese 
(Morrone et al., 2014) 

c.1120C>T p.Q374Ter 10 1 Italian 
(Tomatsu et al., 2004b) 

c.1127G>A p.R376Q 10 3 British/Irish, Irish (Tomatsu et al., 2004c; Yamada et al., 
1998) 

c.1138A>G p.R380G 10 2 Cape Verdean 
(Morrone et al., 2014) 

c.1139G>C p.R380T 10 3 
Asian-multiethnic, Brazilian-

Asian 
(Morrone et al., 2014; Tomatsu et al., 

2005) 

c.1140G>T p.R380S 11 7 Argentine, Italian, unknown (Montaño et al., 2007; Tomatsu et al., 
2004a; Tomatsu et al., 2005) 

c.1142delC p.P381LfsTer9 11 3 Portuguese, Spanish (Morrone et al., 2014; Pajares et al., 
2012) 

c.1155C>A p.Y385Ter 11 2 British 
(Morrone et al., 2014) 
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country/ethnicity 
Reference 

c.1156C>T p.R386C 11 55 

American Caucasian, 
American Caucasian: 

Hispanic/Greek, American 
Caucasian: Italian, Argentine, 
Brazilian, British, Canadian 

Caucasian, Chilean, Chinese, 
Colombian, French, German, 

Italian, Japanese, Korean, 
Mexican, Polish, Portuguese, 
Spanish, Turkish, unknown 

(Bunge et al., 1997; Dung et al., 2013; 
Fukuda et al., 1996; He et al., 2013; Lee 
et al., 2012; Morrone et al., 2014; Ogawa 
et al., 1995; Pajares et al., 2012; Park et 

al., 2013; Tomatsu et al., 2004a; Tomatsu 
et al., 1997; Tomatsu et al., 2004c; 

Tomatsu et al., 2004b; Wang et al., 2010) 

c.1157G>A p.R386H 11 3 British, Chilean, unknown 
(Morrone et al., 2014; Tomatsu et al., 

2004a) 

c.1162G>A p.D388N 11 2 Italian, unknown (Tomatsu et al., 2004b; Tomatsu et al., 
2005) 

not given p.L390P 11 1 Chinese 
(Ye et al., 2013) 

c.1168delC p.L390Ter 11 4 Turkish 
(Terzioglu et al., 2002) 

c.1171A>G p.M391V 11 22 

American Caucasian: 
German, British, Canadian 
Caucasian, French, French 

Canadian, 
Irish/German/Swedish, 

unknown 

(Dung et al., 2013; Morrone et al., 2014; 
Tomatsu et al., 1995; Tomatsu et al., 

2004c; Tomatsu et al., 2005) 

c.1175C>T p.A392V 11 10 
Asian-multiethnic, Chinese, 

Italian, unknown 

(He et al., 2013; Morrone et al., 2014; 
Tomatsu et al., 2004b; Tomatsu et al., 

2005) 

c.1176_1178del3 p.A392del 11 3 Chinese, Middle Eastern 
(Morrone et al., 2014; Ye et al., 2013) 

c.1177_1178insT p.A393CfsTer23 11 2 Turkish 
(Terzioglu et al., 2002) 
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Reference 

c.1180A>C p.T394P 11 1 Spanish 
(Pajares et al., 2012) 

c.1183C>G p.L395V 11 1 Irish 
(Yamada et al., 1998) 

c.1184T>C p.L395P 11 1 Caucasian 
(Tomatsu et al., 2005) 

c.1188delG c.1188delG 11 1 Chinese 
(Ye et al., 2013) 

c.1192C>G p.H398D 11 6 Pakistani, unknown (Tomatsu et al., 2004c; Tomatsu et al., 
2005) 

c.1195delA p.K399fsTer41 11 2 Iraqi 
(Dung et al., 2013) 

c.1201C>T p.H401Y 11 1 Italian 
(Tomatsu et al., 2005) 

c.1209_1210delGAi
nsTT 

p.W403_T404delins
CS 

11 2 Chinese 
(He et al., 2013; Ye et al., 2013) 

c.1214G>A p.W405Ter 11 1 Chinese 
(Ye et al., 2013) 

c.1215G>A p.W405Ter 11 1 unknown 
(Dung et al., 2013) 

c.1219A>C p.N407H 11 9 

American black, American 
Caucasian, British, Dutch, 

French, German, 
Portuguese, unknown 

(Bunge et al., 1997; Dung et al., 2013; 
Morrone et al., 2014; Tomatsu et al., 

2005) 

c.1226G>C p.W409S 11 2 unknown 
(Tomatsu et al., 2005) 

c.1240C>T p.Q414Ter 11 1 New Zealander 
(Morrone et al., 2014) 

c.1243-1G>A c.1243-1G>A Intron 11 3 French, Korean (Bunge et al., 1997; Lee et al., 2012; Park 
et al., 2013) 

c.1243-1G>C c.1243-1G>C Intron 11 1 Chinese 
(He et al., 2013) 
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country/ethnicity 
Reference 

c.1244G>T p.G415V 12 2 Portuguese 
(Morrone et al., 2014) 

c.1247T>C p.I416T 12 2 Asian-multiethnic 
(Morrone et al., 2014) 

c.1259C>G p.P420R 12 2 
Asian-multiethnic, Spanish, 

Portuguese (Morrone et al., 2014) 

not given p.P420S 12 1 Chinese 
(Ye et al., 2013) 

c.1262G>A p.G421E 12 1 
unknown (Lissens and Liebaers, 1999) 

c.1264C>A p.Q422K 12 1 Chinese 
(Wang et al., 2010) 

c.1264C>T p.Q422Ter 12 2 Chinese 
(Wang et al., 2010) 

c.1275delA p.V427SfsTer13 12 1 British 
(Morrone et al., 2014) 

c.1290_1291delCA p.H430QfsTer71 12 5 Japanese 
(Fukuda et al., 1996; Ogawa et al., 1995) 

not given p.L400RfsTer54 12 1 Chinese 
(He et al., 2013) 

c.1319delT p.L440RfsTer54 12 4 
British, Finnish, Irish, 

unknown 

(Montaño et al., 2003; Morrone et al., 
2014; Tomatsu et al., 1995; Tomatsu et 

al., 2005) 

c.1349A>T p.E450V 12 2 Japanese (Ogawa et al., 1995; Tomatsu et al., 
2005) 

c.1354T>A p.F452I 12 4 
American, Canadian 

Caucasian (Dung et al., 2013; Tomatsu et al., 2005) 

c.1354T>C p.F452L 12 3 Chinese 
(Wang et al., 2010; Ye et al., 2013) 

c.1355_1356insT p.F452fsTer42 12 1 Argentine 
(Tomatsu et al., 2004a) 

not given p.L454P 12 1 Chinese 
(Ye et al., 2013) 
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c.1364+1G>A c.1364+1G>A Intron 12 1 German 
(Bunge et al., 1997) 

c.1408T>C p.S470P 13 1 American 
(Tomatsu et al., 2005) 

c.1417C>T p.Q473Ter 13 3 Turkish, unknown 
(Terzioglu et al., 2002; Tomatsu et al., 

1995) 

c.1429_1455del p.E477_Q485del 13 2 Middle Eastern 
(Morrone et al., 2014) 

c.1450C>T p.P484S 13 3 Japanese, unknown (Montaño et al., 2007; Tomatsu et al., 
2005) 

c.1460A>G p.N487S 13 1 
unknown (Tomatsu et al., 1995) 

c.1474G>A p.A492T 13 2 Middle Eastern 
(Morrone et al., 2014) 

c.1480A>G p.M494V 13 5 Canadian Caucasian, Turkish (Bunge et al., 1997; Dung et al., 2013; 
Morrone et al., 2014) 

c.1483A>T p.N495Y 14 1 Spanish (Pajares et al., 2012) 

c.1485C>G p.N495K 14 4 
American Caucasian, 

Canadian Caucasian, Middle 
Eastern 

(Dung et al., 2013; Morrone et al., 2014) 

c.1498G>A p.G500S 14 2 Moroccan 
(Morrone et al., 2014) 

c.1520G>T p.C507F 14 1 Hispanic 
(Morrone et al., 2014) 

c.1559G>A p.W520Ter 14 1 British 
(Morrone et al., 2014) 

c.1560G>A p.W520Ter 14 1 Chinese 
(He et al., 2013) 

c.1567T>G p.Ter523EextTer93 14 3 Chinese (Dung et al., 2013; He et al., 2013; Zhao 
et al., 2011) 
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c.1568A>G p.Ter523Wext 14 2 Korean 
(Lee et al., 2012) 

double deletion double deletion  5 Japanese 
(Ogawa et al., 1995) 

large deletion large deletion  2 Japanese 
(Fukuda et al., 1996; Ogawa et al., 1995) 
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Supp. Table S4. Patients with Morquio A assessed as homozygous for a 
GALNS mutation with an assessed growth phenotype 
 

Both base changes 
Both predicted 

effects on protein  
Both allele 

types 
Growth 

phenotype 
Author Year 

c.121A>T p.M41L Missense Less severe Tomatsu 2005 

c.121A>T p.M41L Missense Less severe Dung 2013 

c.121A>T p.M41L Missense Less severe Tomatsu 2004c 

c.244T>C p.S82P Missense Less severe Dung 2013 

c.332A>G p.Q111R Missense Less severe Tomatsu 2005 

c.512A>C p.D171A Missense Less severe Tomatsu 2005 

not given p.D171A Missense Less severe Sukegawa 2000 

c.612C>G p.N204K Missense Less severe Tomatsu 2005 

c.612C>G p.N204K Missense Less severe Ogawa 1995 

c.612C>G p.N204K Missense Less severe Ogawa 1995 

c.706C>G p.H236D Missense Less severe Wang 2010 

c.757C>T p.R253W Missense Less severe Tomatsu 2005 

c.776G>A p.R259Q Missense Less severe Tomatsu 2005 

c.776G>A p.R259Q Missense Less severe Bunge 1997 

c.850T>G p.F284V Missense Less severe Dung 2013 

c.866A>G p.N289S Missense Less severe Wang 2010 

c.898+1G>C c.898+1G>C Intronic Less severe Tomatsu 2005 

c.935C>G p.T312S Missense Less severe Tomatsu 2005 

c.935C>G p.T312S Missense Less severe Yamada 1998 

c.1171A>G p.M391V Missense Less severe Tomatsu 2005 

c.1171A>G p.M391V Missense Less severe Tomatsu 2004c 

c.1171A>G p.M391V Missense Less severe Tomatsu 2004c 

c.1192C>G p.H398D Missense Less severe Tomatsu 2005 

c.1192C>G p.H398D Missense Less severe Tomatsu 2004c 

c.1192C>G p.H398D Missense Less severe Tomatsu 2004c 

c.1226G>C p.W409S Missense Less severe Tomatsu 2005 

c.[199C>A, 
c.1226G>C] 

p.[L67M, p.W409S] Missense Intermediate Bunge 1997 

c.332A>G p.Q111R Missense Intermediate Bunge 1997 

c.363G>C p.E121D Missense Intermediate Pajares 2012 

c.901G>T p.G301C Missense Intermediate Pajares 2012 

c.1156C>T p.R386C Missense Intermediate Morrone 2014 

c.1219A>C p.N407H Missense Intermediate Bunge 1997 

c.1A>G p.M1V Missense Most severe Tomatsu 2004b 

c.1A>G p.M1V Missense Most severe Tomatsu 2004b 

c.1A>G p.M1V Missense Most severe Tomatsu 2004b 

c.1A>G p.M1V Missense Most severe Tomatsu 2004b 

c.29G>A p.W10Ter Nonsense Most severe Tomatsu 2004b 

c.121-1G>A c.121-1G>A Intronic Most severe Morrone 2014 
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Growth 

phenotype 
Author Year 

c.121-1G>A c.121-1G>A Intronic Most severe Morrone 2014 

c.121-2A>G c.121-2A>G Intronic Most severe Ogawa 1995 

c.121-2A>G c.121-2A>G Intronic Most severe Ogawa 1995 

c.121A>T p.M41L Missense Most severe Tomatsu 2004c 

c.122T>A p.M41K Missense Most severe Dung 2013 

c.139G>A p.G47R Missense Most severe Bunge 1997 

c.139G>A p.G47R Missense Most severe Tomatsu 2004c 

c.139G>A p.G47R Missense Most severe Dung 2013 

c.224C>G p.A75G Missense Most severe Tomatsu 2004a 

c.224C>G p.A75G Missense Most severe Tomatsu 2004a 

c.230C>G p.P77R Missense Most severe Tomatsu 1995 

c.230C>G p.P77R Missense Most severe Tomatsu 2004b 

c.230C>G p.P77R Missense Most severe Dung 2013 

c.251C>A p.A84E Missense Most severe Morrone 2014 

c.268C>T p.R90W Missense Most severe Tomatsu 1995 

c.280C>T p.R94C Missense Most severe Morrone 2014 

c.280C>T p.R94C Missense Most severe Morrone 2014 

c.281G>T p.R94L Missense Most severe Morrone 2014 

c.287G>T p.G96V Missense Most severe Tomatsu 1995 

c.319G>A p.A107T Missense Most severe Tomatsu 2004b 

c.346G>A p.G116S Missense Most severe Morrone 2014 

c.346G>A p.G116S Missense Most severe Tomatsu 2004a 

c.346G>A p.G116S Missense Most severe Tomatsu 2004a 

c.374C>T p.P125L Missense Most severe Tomatsu 1997 

c.374C>T p.P125L Missense Most severe Tomatsu 2004b 

c.421T>A p.W141R Missense Most severe Bunge 1997 

c.423-1G>A c.423-1G>A Intronic Most severe Yamada 1998 

c.452C>T p.P151L Missense Most severe Tomatsu 1995 

c.452C>T p.P151L Missense Most severe Tomatsu 1995 

c.452C>T p.P151L Missense Most severe Dung 2013 

c.463G>A p.G155R Missense Most severe Bunge 1997 

c.466T>C p.F156L Missense Most severe Morrone 2014 

c.477G>A p.W159Ter Nonsense Most severe Dung 2013 

c.485C>T p.S162F Missense Most severe Kato 1997 

c.485C>T p.S162F Missense Most severe Kato 1997 

c.491A>C p.N164T Missense Most severe Tomatsu 2004a 

c.536C>A p.P179H Missense Most severe Bunge 1997 

c.536C>T p.P179L Missense Most severe Yamada 1998 

c.688T>G p.W230G Missense Most severe Tomatsu 1995 

c.715G>T p.V239F Missense Most severe Dung 2013 

c.761A>G p.Y254C Missense Most severe Pajares 2012 

c.761A>G p.Y254C Missense Most severe Pajares 2012 

c.860C>T p.S287L Missense Most severe Bunge 1997 
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Growth 

phenotype 
Author Year 

c.860C>T p.S287L Missense Most severe Dung 2013 

c.860C>T p.S287L Missense Most severe Pajares 2012 

c.871G>A p.A291T Missense Most severe Tomatsu 1995 

c.898+1G>C c.898+1G>C Intronic Most severe Tomatsu 2004c 

c.901G>T p.G301C Missense Most severe Morrone 2014 

c.901G>T p.G301C Missense Most severe Morrone 2014 

c.901G>T p.G301C Missense Most severe Morrone 2014 

c.901G>T p.G301C Missense Most severe Bunge 1997 

c.901G>T p.G301C Missense Most severe Bunge 1997 

c.901G>T p.G301C Missense Most severe Kato 1997 

c.901G>T p.G301C Missense Most severe Kato 1997 

c.901G>T p.G301C Missense Most severe Kato 1997 

c.901G>T p.G301C Missense Most severe Kato 1997 

c.901G>T p.G301C Missense Most severe Kato 1997 

c.901G>T p.G301C Missense Most severe Kato 1997 

c.901G>T p.G301C Missense Most severe Kato 1997 

c.901G>T p.G301C Missense Most severe Tomatsu 2004c 

c.901G>T p.G301C Missense Most severe Dung 2013 

c.901G>T p.G301C Missense Most severe Dung 2013 

c.938C>T p.T313M Missense Most severe Dung 2013 

c.974G>A p.W325Ter Nonsense Most severe Wang 2010 

c.1003-42C>T c.1003-42C>T Intronic Most severe Tomatsu 1997 

c.1019G>A p.G340D Missense Most severe Wang 2010 

c.1019G>A p.G340D Missense Most severe Wang 2010 

c.1019G>A p.G340D Missense Most severe Wang 2010 

c.1023C>G p.S341R Missense Most severe Dung 2013 

c.[1070C>T; 
c.1156C>T] 

p.[P357L; p.R386C] Missense Most severe Tomatsu 2004b 

c.1070delC p.P357RfsTer21 
Insertion and/or 

deletion 
Most severe Morrone 2014 

c.1097T>C p.L366P Missense Most severe He 2013 

c.1097T>C p.L366P Missense Most severe He 2013 

c.1114delC p.L372SfsTer6 
Insertion and/or 

deletion 
Most severe Morrone 2014 

c.1127G>A p.R376Q Missense Most severe Yamada 1998 

c.1138A>G p.R380G Missense Most severe Morrone 2014 

c.1142delC p.P381LfsTer9 
Insertion and/or 

deletion 
Most severe Morrone 2014 

c.1156C>T p.R386C Missense Most severe Pajares 2012 

c.1156C>T p.R386C Missense Most severe Bunge 1997 

c.1156C>T p.R386C Missense Most severe Tomatsu 1997 

c.1156C>T p.R386C Missense Most severe Tomatsu 2004b 

c.1156C>T p.R386C Missense Most severe Tomatsu 2004b 

c.1156C>T p.R386C Missense Most severe Tomatsu 2004a 

c.1156C>T p.R386C Missense Most severe Tomatsu 2004a 
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Both base changes 
Both predicted 

effects on protein  
Both allele 

types 
Growth 

phenotype 
Author Year 

c.1156C>T p.R386C Missense Most severe Tomatsu 2004a 

c.1156C>T p.R386C Missense Most severe Tomatsu 2004a 

c.1156C>T p.R386C Missense Most severe Dung 2013 

c.1168delC p.L390Ter 
Insertion and/or 

deletion 
Most severe Bunge 1997 

c.1171A>G p.M391V Missense Most severe Dung 2013 

c.1175C>T p.A392V Missense Most severe He 2013 

c.1176_1178del3 p.A392del 
Insertion and/or 

deletion 
Most severe Morrone 2014 

c.1264C>T p.Q422Ter Nonsense Most severe Wang 2010 

c.1290_1291delCA p.H430QfsTer71 
Insertion and/or 

deletion 
Most severe Ogawa 1995 

c.1429_1455del p.E477_Q485del 
Insertion and/or 

deletion 
Most severe Morrone 2014 

c.1474G>A p.A492T Missense Most severe Morrone 2014 

c.1480A>G p.M494V Missense Most severe Bunge 1997 

c.1485C>G p.N495K Missense Most severe Morrone 2014 

c.1568A>G p.Ter523Wext Missense Most severe Lee 2012 

double deletion double deletion 
Insertion and/or 

deletion 
Most severe Ogawa 1995 

. 
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Supp. Table S5. Missense alleles reported from patients with Morquio A with either a MutPred or PolyPhen score 
below 0.75 
 

Nucleotide 
alteration 

Predicted 
effect on 
protein 

MutPred 
score 

PolyPhen-2 
score 

Alleles 
reported 

Reported 
country/ethnicity 

Estimated likelihood of 
familial relationship 

between patients 
Reference 

c.1A>G p.M1V 0.89 0.38 10 
Italian, Japanese, 

unknown 
Low 

(Montaño et al., 2007; Tomatsu et al., 2004b; 
Tomatsu et al., 2005) 

c.3G>A p.M1I 0.859 0.378 2 Chinese, Finnish Low (Dung et al., 2013; Ye et al., 2013) 

c.43C>A p.L15M 0.752 0.193 2 Scottish, unknown Unknown (Tomatsu et al., 2005) 

c.67G>C p.G23R 0.719 0.089 2 Italian, unknown Unknown (Tomatsu et al., 2005; Tomatsu et al., 2004b) 

c.405C>G p.S135R 0.94 0.529 1 unknown N/A (Yamada et al., 1998) 

c.448C>T p.H150Y 0.727 0.915 2 Italian, unknown Unknown (Tomatsu et al., 2004b; Tomatsu et al., 2005) 

c.488C>A p.P163H 0.601 1 2 Chinese Possible (Wang et al., 2010; Ye et al., 2013) 

c.494G>A p.C165Y 0.6 1 2 Brazilian 
N/A, 1 homozygous 

patient 
(Kubaski et al., 2013) 

c.499T>G p.R167V 0.775 0.529 5 Italian, unknown Possible (Montaño et al., 2007; Tomatsu et al., 2005) 

c.554A>G p.E185G 0.791 0.529 1 British N/A (Tomatsu et al., 2005) 

c.608C>T p.A203V 0.763 0.243 3 Brazilian Possible (Dung et al., 2013; Tomatsu et al., 2005) 

c.612C>G p.N204K 0.846 0.285 13 
American 

Caucasian, 
Japanese, unknown 

Low 
(Dung et al., 2013; Fukuda et al., 1996; Ogawa et 
al., 1995; Tomatsu et al., 2004c; Tomatsu et al., 

2005) 

c.719A>G p.Y240C 0.738 0.999 2 Chinese, unknown Unknown (Morrone et al., 2014; Ye et al., 2013) 

c.725C>G p.S242C 0.64 1 2 Korean Possible (Lee et al., 2012; Park et al., 2013) 

c.740G>A p.G247D 0.8 0.367 9 

American 
Caucasian, 
American 

Caucasian: 
German/Swedish, 
Australian, British, 

German, 
Irish/German, 
Norwegian, 
unknown 

Low 
(Bunge et al., 1997; Dung et al., 2013; Morrone et 

al., 2014; Tomatsu et al., 2005) 
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Nucleotide 
alteration 

Predicted 
effect on 
protein 

MutPred 
score 

PolyPhen-2 
score 

Alleles 
reported 

Reported 
country/ethnicity 

Estimated likelihood of 
familial relationship 

between patients 
Reference 

c.752G>A p.R251Q 0.69 0.99 6 
British, Irish, 

Korean, Chinese, 
unknown 

Low 
(Lee et al., 2012; Morrone et al., 2014; Ye et al., 

2013) 

c.776G>A p.R259Q 0.765 0.73 11 
Austrian, Hispanic, 
Polish, unknown 

Low 
(Bunge et al., 1997; Dung et al., 2013; Morrone et 
al., 2014; Tomatsu et al., 2005; Tylki-Szymanska 

et al., 1998) 

c.850T>G p.R284V 0.772 0.164 5 British, Turkish Low 
(Dung et al., 2013; Morrone et al., 2014; Tomatsu 

et al., 2005; Yamada et al., 1998) 

c.934A>G p.T312A 0.745 0.969 1 Chinese N/A (Wang et al., 2010) 

c.935C>G p.T312S 0.83 0.444 22 
British/Irish, Irish, 

unknown 
Low 

(Morrone et al., 2014; Tomatsu et al., 2004c; 
Tomatsu et al., 2005; Yamada et al., 1998) 

c.1023C>G p.S341R 0.929 0.724 9 
Brazilian, British, Sri 

Lankan 
Low 

(Dung et al., 2013; Tomatsu et al., 2004a; 
Tomatsu et al., 2005) 

c.1052C>T p.A351V 0.854 0.027 1 Italian N/A (Tomatsu et al., 2005) 

c.1070C>T p.P357L 0.768 0.027 1 Spanish N/A (Morrone et al., 2014) 

c.1097T>C p.L366P 0.706 0.95 7 Chinese No familial relationship 
(Guo et al., 2012; He et al., 2013; Wang et al., 

2010; Ye et al., 2013) 

c.1127G>A p.R376Q 0.725 0.003 3 British/Irish, Irish Possible (Tomatsu et al., 2004c; Yamada et al., 1998) 

c.1162G>A p.D388N 0.881 0.004 2 Italian, unknown Unknown (Tomatsu et al., 2004b; Tomatsu et al., 2005) 

c.1171A>G p.M391V 0.857 0.17 22 

American 
Caucasian: German, 

British, Canadian 
Caucasian, French, 
French Canadian, 

Irish/German/Swedi
sh, unknown 

Low 
(Dung et al., 2013; Morrone et al., 2014; Tomatsu 

et al., 1995; Tomatsu et al., 2004c; Tomatsu et 
al., 2005) 

c.1183C>G p.L395V 0.815 0.01 1 Irish N/A (Yamada et al., 1998) 

c.1184T>C p.L395P 0.873 0.076 1 Caucasian N/A (Tomatsu et al., 2005) 

c.1192C>G p.H398D 0.905 0.006 6 Pakistani, unknown Possible (Tomatsu et al., 2004c; Tomatsu et al., 2005) 

c.1226G>C p.W409S 0.886 0.259 2 unknown - (Tomatsu et al., 2005) 

c.1258C>T p.P420S 0.515 1 1 Chinese N/A (Ye et al., 2013) 

c.1264C>A p.Q422K 0.56 0.955 1 Chinese N/A (Wang et al., 2010) 
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Nucleotide 
alteration 

Predicted 
effect on 
protein 

MutPred 
score 

PolyPhen-2 
score 

Alleles 
reported 

Reported 
country/ethnicity 

Estimated likelihood of 
familial relationship 

between patients 
Reference 

c.1354T>C p.R452L 0.573 0.02 3 Chinese No familial relationship (Wang et al., 2010; Ye et al., 2013) 

c.1354T>A p.R452I 0.754 0.345 4 
American, Canadian 

Caucasian 
Low (Dung et al., 2013; Tomatsu et al., 2005) 

c.1450C>T p.P484S 0.742 0.728 3 Japanese, unknown - (Montaño et al., 2007; Tomatsu et al., 2005) 

c.1460A>G p.N487S 0.648 0.345 1 unknown N/A (Tomatsu et al., 1995) 

c.1480A>G p.M494V 0.737 0.118 5 
Canadian 

Caucasian, Turkish 
Low 

(Bunge et al., 1997; Dung et al., 2013; Morrone et 
al., 2014) 

c.1483A>T p.N495Y 0.66 0.99 1 Spanish N/A (Pajares et al., 2012) 

 
MutPred (Li et al., 2009) or PolyPhen-2 (Adzhubei et al., 2010) score(s) below 0.75 are indicated in bold. The likelihood of 
a familial relationship was estimated based on the reporting manuscripts and reported ethnicities but in most cases cannot 
conclusively be determined from the available information.  
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Supp. Table S6. Variants reported in dbSNP and/or Exome Variant Server 
for which phenotypic information is unavailable 
 

cDNA mutation 
Predicted effect on 
protein 

First Referenced/Reported 

c.79G>A A27T dbSNP 

c.143T>C V48A dbSNP 

c.170C>T P57L dbSNP, Exome Variant Server 

c.229C>G P77A dbSNP 

c.238T>A S80T Exome Variant Server 

c.304G>A A102T Exome Variant Server 

c.325A>G T109A dbSNP 

c.359C>T S120L dbSNP, Exome Variant Server 

c.364C>T Q122Ter Exome Variant Server 

c.373C>T P125S Exome Variant Server 

c.412G>A V138I dbSNP, Exome Variant Server 

c.487C>A P163T dbSNP 

c.515A>G N172S dbSNP, Exome Variant Server 

c.516C>G N172L Exome Variant Server 

c.550T>C W184R dbSNP 

c.559G>C V187L dbSNP 

c.664C>T R222W dbSNP, Exome Variant Server 

c.665G>A R222Q dbSNP, Exome Variant Server 

c.685T>C Y229H dbSNP, Exome Variant Server 

c.700G>A A234T Exome Variant Server 

c.715G>A V239I dbSNP, Exome Variant Server 

c.734T>C F245S dbSNP, Exome Variant Server 

c.794T>C I265T dbSNP, Exome Variant Server 

c.832G>A A278T Exome Variant Server 

c.833C>T A278V dbSNP, Exome Variant Server 

c.857C>T T286M dbSNP, Exome Variant Server 

c.887C>T A296V dbSNP 

c.956G>A R319K Exome Variant Server 

c.994G>A A332T Exome Variant Server 

c.1001A>G Q334R dbSNP, Exome Variant Server 

c.1078G>A D360N dbSNP, Exome Variant Server 

c.1088T>C I363T dbSNP 

c.1100A>G N367S dbSNP, Exome Variant Server 
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cDNA mutation 
Predicted effect on 
protein 

First Referenced/Reported 

c.1105C>T L369F Exome Variant Server 

c.1134G>A M378I dbSNP, Exome Variant Server 

c.1135G>A D379N dbSNP, Exome Variant Server 

c.1144A>G I382V dbSNP, Exome Variant Server 

c.1186G>A G396R Exome Variant Server 

c.1198G>A A400T dbSNP 

c.1217C>T T406I dbSNP, Exome Variant Server 

c.1360C>T L454F dbSNP 

c.1414G>A V472I dbSNP, Exome Variant Server 

c.1438G>T V480F dbSNP, Exome Variant Server 

c.1475C>T A492V dbSNP, Exome Variant Server 

c.1526C>G T509R dbSNP 

c.1540A>G I514V dbSNP 
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